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Abstract 
The success rates in mathematics education in Canada has been the cause of concern and some 
controversy.  Although Canada has recently scored relatively high on the mathematics section on 
Programme for International Student Assessment (PISA), a disproportionately low number of 
Canadian students go on to enroll in math programs in post-secondary education.  The aim of 
this study was to try to determine whether or not there is a relationship between the experiences 
elementary math teachers had with math when they were students, and the way they teach math 
in their classrooms.  In order to achieve this overall objective, the following research questions 
framed this study: (1) how does a teacher’s personal experience with math (as a student/in life) 
contribute to his/her instructional practices, and (2) what training/education/experiences lead to a 
successful math teacher? Six elementary, non-specialist math teachers were interviewed, and 
through a narrative inquiry approach, were encouraged to share their personal stories about their 
experiences with mathematics as learners and teachers. The themes that emerged from the 
interviews include: (1) many elementary teachers had negative experiences with math as 
students, (2) many elementary teachers received ineffective teacher training, (3) elementary 
teachers often carry those negative experiences into their practice, and (4) change will need to 
come in the form of fun and understanding. Based on its findings, this study suggests the 
following considerations: (1) preservice elementary teachers complete math competencies as a 
prerequisite for their teacher training programs, (2) teacher training programs offer math 
curriculum courses with opportunities to increase pedagogical content knowledge, (3) school 
districts offer professional development opportunities in math that include local and recognized 
math “experts” to work with small groups of teachers over a prolonged period of time.  
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Chapter One: Introduction and Background 
Introduction 
Mathematics education in Canada has begun to receive negative attention, due in part to 
teacher practice and student results. Recently, there has been a growing interest in Canada’s 
Programme for International Student Assessment (PISA) scores, especially with reference to 
math. PISA “… is designed to provide policy oriented international indicators of the skills and 
knowledge of 15-year-old students and shed light on a range of factors that contribute to 
successful students, schools, education systems, and learning environments” (Brochu, Deussing, 
Houme, & Chuy, 2012, p.10).  Parents and politicians are concerned that while Canadian 
students’ math scores were among the high-level achievers in the 2012 assessment, 
“…performance of the country's 15-year-olds in math has declined, with a 14-point dip in the 
past nine years” (La Rose, 2013, para. 8). The low test scores that have been cited as Canada’s 
math problem, are indicative of a greater challenge facing Canadian; the lag in innovation and 
technology.  
Fewer and fewer university graduates are coming from science, technology, engineering 
and math related disciplines. According to the Conference Board of Canada (2015), “in 2010, 
Canada’s proportion of overall university graduates emerging from math, science, and 
engineering disciplines was 21.2 %” (para. 1) compared with Finland and Germany who had 
approximately 30% each (Figure 1). In a report called How Canada Performs, The Conference 
Board of Canada (2015) states that “many of Canada’s peer countries have a strong mathematics 
and scientific culture that permeates all levels of their education system. These disciplines are 
widely considered to be the underpinnings of innovation capacity” (para. 2). 
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Whether the concern is PISA math scores or Canada’s contribution to advancements in 
technology, one possible source of this problem may be that some elementary school math 
teachers have a minimal understanding of math because traditional mathematics instruction did 
not encourage or require students to really understand math, beyond basic recall of facts, in 
elementary and high school. In addition to this, it is possible that many elementary school 
teachers have anxiety regarding math because of negative experiences they had in school.  
Considerable attention has been given to flaws in the education system and teacher 
practice, but little attention to the way elementary school teachers perceive the importance of 
mathematics education and their role in it. What were their experiences with mathematics as 
students and teachers in training like? What are their beliefs about mathematics? How have these 
experiences shaped them as math teachers? 
Background Study 
Currently, math teachers in British Columbia (B.C.) are required to deliver Prescribed 
Learning Outcomes (PLOs) and mathematics instruction teaches students to demonstrate their 
learning “concretely, pictorially and symbolically” (British Columbia Ministry of Education, 
2007). This specific phrase accompanies many curricular concepts, including manipulation of 
fractions, decimals and algebra, depending on the grade level. This specific math curriculum was 
implemented in 2007, and as a result, very few B.C. teachers experienced this shift in pedagogy 
during their own elementary and secondary education. 
In addition to flexibility in the way understanding can be communicated, B.C.’s Ministry 
of Education’s Integrated Resource Package (IRP) states that to meet their needs, students should 
“hear explanations, watch demonstrations, draw to represent their thinking, engage in 
experiences with concrete materials and be encouraged to visualize and discuss their 
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understanding of concepts” (British Columbia Ministry of Education, 2007, p.31). These new 
math strategies are somewhat daunting to teachers who never learned them, and/or who lack 
confidence in their mathematics skills in general.  
It is not surprising that student achievement in math is declining when one considers that 
“teachers’ fluency with topics of instruction underpins the successful translation of knowledge to 
students” (Stokke, 2015, p.14). Research has shown:   
that teachers should have a firm understanding of the math content they are required to 
teach and its connections to other math concepts, including those beyond the level 
teachers are assigned to teach. (Ma 1999; NMAP 2008 as cited in Stokke, 2015, p.14) 
 
Beswick, Watson and Brown (2006), in their study of elementary and middle school 
teacher confidence in math instruction, claim that “there is evidence that many primary teachers 
are not at all confident about their mathematical ability, and that middle school teachers of 
mathematics lack confidence in relation to topics such as ratio and proportion which are central 
to the mathematics curriculum at the level (in which they teach)” (Watson, Beswick, Carney, & 
Skalicky as cited in Beswick, Watson, & Brown, 2006, p.3). Many pre-service teachers enter into 
their practice with a high level of anxiety (Haser & Star, n.d.) and they have self-identified as not 
being math people. Is it possible for someone with a negative relationship with math to teach 
children to develop a healthy relationship with math or teach in a way that promotes higher level 
thinking and enthusiasm? 
Purpose of the Study 
If good teachers can be created, as indicated by Monteiro (2013) and Knapp (2012), 
tracing a person’s history to find the events that lead to the creation of a good math teacher or 
even to find the root of a fixed mindset would be a valuable activity to undertake. 
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The purpose of this study is to determine the effects of teachers’ personal experience with 
mathematics on the way they teach math. I will explore experiences that may contribute to an 
overall fixed or growth mindset toward math, and how that mindset may affect a teacher’s 
perceptions of math. It is possible that some classroom teachers feel ill prepared to teach 
mathematics, do not have concept or pedagogical knowledge, and may also suffer from math 
anxiety.   
This study gives elementary, non-specialist math teachers the opportunity to share their 
stories. I decided to study the experiences of elementary, non-specialist teachers because they 
have to teach mathematics whether they experienced success with it themselves or not.  High 
school math teachers frequently have specializations in mathematics, including math university 
level math courses.  These specializations imply a comfort with mathematics.  Whether or not 
high school math specialists are comfortable or not with mathematics is left for another study. 
I believe the key to improving mathematics instruction lies in the relationship and 
reaction teachers themselves have with math. Looking back on events that have impacted 
teachers’ relationships with math leads to a better understand of teachers’ current relationships 
with math. By comparing the stories of different teachers, themes concerning preparedness and 
confidence will emerge that help point us toward instructional improvement and, ultimately 
greater student success.  
Research Questions 
1- How does a teacher’s personal experience with math (as a student/in life) contribute to 
his/her instructional practices? 
2- What training/education/experiences lead to a successful math teacher? 
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Researcher Location and Biases 
Somehow, most people intuitively understand the concept of “math people”. “Math 
people” are those people who seem to understand mathematical concepts with very little effort or 
anxiety. Along with this unwritten definition, many people have a belief about whether or not 
they are indeed “math people”. I have never considered myself to be one. I never had any real 
enthusiasm for math or math class, but neither did I feel any particular anxiety or dislike toward 
it. For me, math was a chore to be done, but it was not a particularly taxing chore, so it barely 
registered in my consciousness.   
The first memory I have that might indicate a change in this perception concerned my 
Math 12 class. I don’t have any concrete memories about the work I did or the concepts I did not 
understand. What I do remember is that my marks were low going in to the final exam, but I 
wasn’t concerned enough to really do anything about it. I barely studied.  I think I believed that 
there was nothing I could do about the outcome of my exam. It should come as no surprise that I 
barely passed the test.  Fortunately for me, this fixed mindset was not the norm for me and, 
although it surfaced again from time-to-time, it did not define my relationship with math.  
I started teaching math early in my career; as a matter of fact my first contract was to 
teach math and science to grade six students at a middle school in Red Deer, Alberta.  I did not 
have any ambition to be a math teacher, but when the opportunity presented itself, I took the 
chance.  I remember being told to make sure I got through the curriculum as quickly as I could. 
This seemed counter-intuitive to me, and I tried to focus on student learning, rather than 
textbooks and timelines. Over time, and with considerable professional development, I began to 
love teaching math. 
6 
 
As a math teacher, I feel that the biggest hurdle is the students’ fixed mindsets. I spend a 
lot of time trying to help students see that math is a set of skills that can be learned and improved 
upon. In working with colleagues in my district, I see that this fixed mindset has affected 
elementary school teachers just as dramatically as it affects students.   
 My personal bias is that teachers need to have a strong conceptual background in the 
subject matter they teach, especially in math. If a teacher does not understand the concepts 
students are learning, they are unable to determine where an error in logic or process has 
occurred or to help steer the student in the right direction. Often, when this occurs, students 
become frustrated and anxious at their lack of progress and a fixed mindset begins to develop. 
This bias has impacted my research already, because it is the basis upon which I formulated my 
research question. I suspect that the results of the study will show that teachers who self-identify 
as being uncomfortable teaching math are also the ones who have had a negative or incomplete 
experience with math.    
Delimitations and Limitations 
For the purpose of this study, I have relied upon Simon’s (2011) definitions of 
delimitations and limitations. Simon (2011) defines delimitations as “those characteristics that 
limit the scope and define the boundaries of your study” (p.2) and limitations as “potential 
weaknesses in your study (that) are out of your control” (p.2). Using these definitions, I have 
delimited my research to elementary school math teachers (k-7) because they tend to have less 
academic experience with math. Whereas some high school math teachers have specialized in 
math in their own university experiences, elementary school training tends to include very 
general math courses that require very little understanding of math. My intention here is to 
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determine the self-perceived comfort and competence levels of teachers who may not have 
already shown an aptitude for math.  
One of the major limitations of this approach will be that the participants will most likely 
be women because there are far more women teaching in elementary schools in the Prince 
George Public School District. This is a limiting factor because, historically, women have had a 
tumultuous relationship with math and this may affect the results of the study. Research 
conducted by Beilock, Gunderson, Ramirez, and Levine (2010) has indicated that elementary 
school teachers “are almost exclusively female (>90%) and (they could) provide evidence that 
these female teachers’ anxieties relate to girls’ math achievement via girls’ beliefs about who is 
good at math” (p. 1860). When students have a math teacher who has anxiety about math, they 
internalize the anxiety to a certain extent. This study also indicates that when students, male and 
female, have a female teacher who has anxiety about math, they create an association between 
gender and math anxiety. The male students are largely unaffected, whereas the female students 
can internalize the anxiety and adopt it as part of their own response to math. 
Other minorities will possibly not be well represented because the majority of teachers in 
PG School District #57 are Caucasian Canadians.  
Research Outline 
The first chapter of this study outlines the recent history of mathematic achievement in 
education, including some of the indicators used to measure success. It also references some of 
the expectations for math teachers in British Columbia, from the perspective of curriculum and 
changing pedagogy. The problem to be explored is outlined as well as the research and interview 
guiding question. I also briefly describe my location as a math teacher and researcher, as well as 
some of my biases upon entering the study.  
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The second chapter includes a review of literature related to mathematics instruction. The 
elements explored will reflect the complicated endeavor, requiring a number of skills that 
teachers are tasked with.  A number of Canadian teachers are uncomfortable with many of these 
skills because they are foreign and contradict traditional educational norms.   
The third chapter includes a description of the methodology; in this case narrative 
inquiry. I am interested in exploring the common themes found in the experiences of other 
elementary school math teachers. This will require me to be purposefully aware of my own 
biases and location within the research, as both an insider and outsider. For the interviews, I 
recruited kindergarten through grade seven generalist teachers who teach math to their students. I 
explored the narratives of these teachers, with reference to their experiences with mathematics, 
and used thematic analysis to identify common themes that may help to identify those 
experiences that help to “create” good math teachers.  
The forth chapter outlines the four major themes that developed as a result of the analysis 
of the interview data.  These four findings are separated to address the two research questions.  
Three of the themes relate to the first research question: How does a teacher’s personal 
experience with math (as a student/in life) contribute to his/her instructional practices? The final 
theme relates to the second research question: What training/education/experiences lead to a 
successful math teacher? 
The fifth chapter reviews, analyzes, and discusses, in light of the relevant literature, the 
findings of this study. This chapter also outlines the implications of the findings for teachers, 
building-level administrators, and school district professional development planners. The chapter 
also illustrates the potential impact for students who struggle with mathematics, concluding with 
suggestions for further research. 
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The sixth chapter includes four fictional stories that correspond to each of the four major 
themes that developed during the analysis of the interview data. It is intended that these stories be 
used to help teachers to potentially identify the source of the challenges they experience as math 
teachers.  
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Chapter Two: Literature Review 
Introduction 
 As a new vice principal, and someone who is dedicated to professional development and 
equitable education for all, I am constantly looking for ways to support the students at my 
school, especially in terms of mathematics education.  It is possible for teacher leaders to enact 
change within their school if they have an understanding of the challenges, for example, time and 
resource constraints. Supporting my colleagues in their journeys forward adds another layer of 
complexity.  In the case of mathematics instruction, the first step is to take initiative.  Danielson 
(2006) argues that “an important aspect of taking initiative consists of looking around and being 
alert to opportunities for improvement” (p.  30). In order to take the initiative here, one must 
define the problem mathematics instruction is facing, using data and research rather than 
intuition (Danielson, 2006).  
The ultimate goal of this study is to support Canadian schools in moving mathematical 
instruction forward. This will require the exploration of potential options for effective teacher 
training and professional development. Danielson (2006) advises that “teacher leaders can do 
their homework, they can talk to colleagues, and they can conduct research, but they may have to 
simply commit to a course of action without fully knowing its consequences” (p. 31).  
This chapter is devoted to a summary of the existing research that relates to the 
challenges facing mathematics instruction as a whole.  The chapter begins with a summary of the 
Programme for International Student Assessment (PISA) and how it has been used as an 
indicator of success in terms of mathematics instruction.  The challenges addressed in this 
chapter include the importance of content knowledge, procedural knowledge, and pedagogical 
knowledge, the impacts of math anxiety and stereotypes, and teacher beliefs versus practice.  
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There is a section about math and growth mindset and teaching math for understanding.  In 
addition, there is a section devoted to math and Indigenous Ways of Knowing.  Finally, the 
chapter ends with a section on teacher training and professional development.  
PISA Scores and Canada 
As mentioned in the previous chapter, Canada’s most recent Programme for International 
Student Assessment (PISA) scores are concerning because students’ mathematics score has been 
steadily decreasing.  Response to this decrease varies, but the results have attracted negative 
attention from a number of different parties including business leaders and some educators.  
These concerned parties are becoming:  
increasingly concerned about the country’s ability to innovate and produce in a global 
economy, even as politicians tried to minimize the rankings.  A lack of math knowledge 
early in school can deter students from taking it in university even as employers say they 
face a shortage of qualified applicants with math and engineering backgrounds. 
(Alphonso, 2013, para. 5) 
 
John Manley, CEO and president of the Canadian Council of Chief Executives, is one of 
these concerned individuals. Alphonso (2013) quoted John Manley as claiming the decrease in 
math scores to be “on the scale of a national emergency… we need skills, we need knowledge-
workers to really improve our prosperity and build our society … Having the skills becomes a 
very important element to attracting investment and creating jobs” (Alphonso, 2013, p.1). 
Stokke (2015) was concerned more with identifying the cause of the decrease in score. 
She claimed that studies such as PISA “consistently show direct instruction is much more 
effective than discovery-based instruction, which leads to straightforward recommendations on 
how to tilt the balance toward best instructional techniques” (Stokke, 2015, p.1).   Stokke (2015) 
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also offered that “evidence shows that teachers who are most comfortable and knowledgeable 
with the content they are required to teach tend to transmit that knowledge best to students” 
(p.1).  She went on to suggest that “future early and middle-years teachers be required to pass a 
math-content licensure exam prior to receiving certification to teach mathematics” (Stokke, 
2015, p.1).  This solution may seem extreme, and may result in the elimination of many 
potentially effective elementary and middle-years teachers, but it may also serve to improve 
mathematics instruction in Canada.  
In a similar vein, The Canadian Press (2013) cited Alberta Minister of Education, Jeff 
Johnson, as recognizing that there are many factors involved in Canada’s decreasing PISA scores 
(para. 14).  According to the article, Johnson felt that the focus, however, should not be on those 
factors but on “the money and efforts needed to bolster training for educators” (para. 14).  Unlike 
Stokke (2015), who suggested certification in math instruction, Johnson identified that “some of 
the jurisdictions from around the world that are doing well spend more resources on teacher 
quality, teacher training and making sure that their math teachers have more specialized training 
in math and that is paying on"  (The Canadian Press, 2013, para. 15).  Improving teacher training 
would help to support Canadian teachers, rather than eliminate them.  
Further, the research of Ball, Hill, and Bass (2005) indicated that perhaps low student 
scores are not the major problem.  Ball, Hill, and Bass (2005) claimed that “we are simply failing 
to reach reasonable standards of mathematical proficiency with most of our students, and those 
students become the next generation of adults, some of them teachers.  This is a serious problem 
and a challenge to our desire to improve” (p.14). 
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Content Knowledge, Procedural Knowledge, and Pedagogical Content Knowledge 
George Bernard Shaw (1903) once wrote “he who can does. He who cannot, teaches”.  In 
terms of mathematics education, it really does help to be able to “do” but it is not enough just to 
understand the concept in order to teach it.  Good math teachers need to know how to approach 
math concepts and how to determine what student mistakes mean and how to address them.  
Added to this reality is the debate concerning the value of conceptual knowledge and procedural 
knowledge; together these factors increase the complexity of an already controversial situation.  
The tension between teaching conceptual knowledge and procedural knowledge was 
created “by a system of mathematics education with various requirements, traditions, and 
constituencies that exert competing pressures on any mathematics teacher educator or student 
teacher” (Eisenhart et al., 1993, p.37).  Understanding this tension, demands one begins 
understanding the terms. Hiebert and Lefevre (2013) define conceptual knowledge as: 
knowledge that is rich in relationships. It can be thought of as a connected web of 
knowledge, a network in which the linking relationships are as prominent as the discrete 
pieces of information. Relationships pervade the individual facts and propositions so that 
all pieces of information are linked to some network (p.3).  
The same researchers define procedural knowledge as: 
a familiarity with the individual symbols of the system and with the syntactic conventions 
for acceptable configurations of symbols. A second kind of procedural knowledge 
consists of rules or procedures for solving mathematical problems. Many of the 
procedures that students possess probably are chains of prescriptions for manipulating 
symbols (p.7).  
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In addition to content knowledge and procedural knowledge, many researchers refer to a 
third type of mathematical knowledge.  For example, Ball et al. (2001) “created the term 
“mathematical knowledge for teaching” (MKT) to refer to a special kind of knowledge required 
only for teaching mathematics” (as cited in Gencturk, 2012, p.23).  Baumert et al. (2010) used 
the term pedagogical content knowledge (PCK) to describe the same idea. They defined “PCK as 
the area of knowledge relating specifically to the main activity of teachers, namely, 
communicating subject matter to students (which) makes the greatest contribution to explaining 
student progress” (p.168). 
Many studies have focused on the effects of conceptual knowledge, procedural 
knowledge and PCK.  One such study focusing on the effects of teacher training, indicated that  
 “programs that compromise on subject matter training, with the result that teacher candidates 
develop only a limited mathematical understanding of the content covered at specific levels, have 
detrimental effects on PCK and consequently negative effects on instructional quality and 
student progress” (Baumert et al., 2010, p.167). 
Other studies that focusing on teachers’ overall mathematical knowledge concur with 
these findings.  For example, one such study, conducted by Ball, Hill and Bass (2005) stated that 
“in the analysis of 700 first- and third-grade teachers (and almost 3,000 students), we found that 
teachers’ performance on our knowledge for teaching questions—including both common and 
specialized content knowledge—significantly predicted the size of student gain in scores” (p. 8).  
They further concluded that: 
comparing a teacher who achieved an average score on our measure of teacher 
knowledge to a teacher who was in the top quartile, the students of the above-average 
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teacher showed gains in their scores that were equivalent to that of an extra two to three 
weeks of instruction (p. 8). 
 
Similar research into the effectiveness of mathematics education, conducted by Kitchen, 
Roy, Lee and Secada (2009), indicated that “teachers at effective schools stated that mathematics 
is more than just addition and subtraction, that instruction should help students make sense of 
mathematics, and that they employ multiple instructional strategies” (p. 70). Clearly these 
effective teachers value understanding both conceptual knowledge and procedural knowledge.  
Kajander and Boland (2014) went so far as to claim that  emphasizing “procedural knowledge 
base may actually inhibit the desire to unpack and redevelop the underlying ideas, and strong 
procedural skills may even block a prospective teacher’s willingness to engage with the 
mathematics and more conceptually” (p.6). Thus gaining knowledge in both content and 
procedure is important to effective teaching.  
Math Anxiety and Stereotypes 
When trying to find the source of teachers’ perceptions of mathematics, it makes sense to 
start at the beginning of their experience. When and where math anxiety begins and what causes 
it to develop are key questions to understanding it. When one considers learning math, a number 
of studies about teachers and math anxiety point to stereotypes as a source of much anxiety 
around math.   
Beliefs about math can be thought of as having one of two primary sources: emotion 
packed experiences and/or cultural transmission (Pajares, 1992).  Emotion packed experience 
gives beliefs their “signature” quality. Many people can point to a vivid memory from which a 
particular belief emerged (Nespor, 1987).  Ambrose’s (2004) provided annotative evidence that 
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“some prospective teachers give detailed accounts of crying while they struggled to learn 
multiplication tables.  They relate these experiences to their belief that they are incapable of 
learning mathematics” (p.93). 
It comes as no surprise that teacher's beliefs about mathematics instruction “are said to 
originate from previous traditional learning experiences mainly during schooling” (Handal, 2003, 
p. 47).  It is no more surprising to hear that negative feelings about math increase as learner 
progress through school.  There are a number of factors which can explain “why attitudes 
towards mathematics become more negative with the school grade, such as the pressure to 
perform well, over demanding tasks, uninteresting lessons and less than positive attitudes on the 
part of teachers” (De Lourdes Mata, Monteiro & Peixoto, 2012, p. 2).  
Cornell (1999) had previously identified “some of the causes of the frustrations when 
learning math, as frustration at not being able to keep up with the class and too many skill-and-
drill exercises” (p. 227).  Boaler and Staples (2008) confirmed this claim and argued that 
“thousands of students in the United States and elsewhere struggle through mathematics classes, 
experiencing repeated failure.  Students often disengage from mathematics, finding little 
intellectual challenge as they are asked only to memorize and execute routine procedures” 
(p.609). 
Correlation has also been made between student mathematics achievement and learning 
style.  Peker’s (2009) paper describes a study conducted that compared the teaching anxiety level 
of pre-service math teachers with their own personal learning style in math.  A statistically 
significant difference was found between the anxiety levels of convergent learners, who prefer 
leaning facts and following procedures, and learners that prefer divergent styles in which 
creativity is used to explore many possible solutions.  Convergent learners suffered less from 
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anxiety and divergent learners suffered more. Once a student has experienced success, or failure, 
with math the beliefs about math seem to become almost cyclical.  De Lourdes Mata, Monteiro 
and Peixoto (2012) argued that: 
the relationship between math achievement and attitudes towards mathematics are 
consistent with research showing that good achievers develop more positive attitudes 
than lower achievers. Achievement is usually related to self-belief in competence can be 
related to attitudes towards math, which suggest that when students succeed at a math 
task, it increases their sense of competence and this may promote more positive attitudes 
(p. 7). 
This phenomenon may be related to growth and fixed mindsets, and will be addressed further in 
this chapter.  
 Cultural transmission may also be a factor that contributes to leaning mathematics. 
Ambrose (2004) suggested that cultural transmissions, stereotypes, create beliefs that “may be 
held at a subconscious level and can be thought of as resulting from the “hidden curricula” of our 
everyday lives (p.93).  Ambrose (2004) gave the example that “because prospective teachers’ 
mathematics work in school consisted mostly of memorizing procedures, many assume that 
mathematics always requires memorization, even though they have never heard a statement to 
that effect” (p.93). 
 Stereotypes seem to be especially influential when it comes to math and girls.  De 
Lourdes Mata, Monteiro and Peixoto (2012) concluded that “there are noticeable differences in 
the beliefs held by boys and girls.  Research has consistently shown that girls have lower math 
self-concept than boys” (p. 2).  The Organisation for Economic Co-operation and Development 
(OECD) noted “girls’ perceptions of themselves as learners of mathematics determine how well 
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they motivate themselves and persevere in the face of difficulties when learning mathematics” 
(OECD, 2014, p.1). 
 Fortunately, because stereotypes are at least partly responsible for creating math 
anxiety in students, it is fortunate that a study has shown that “stereotype threat in women’s’ 
math performance can be reduced, if not eliminated, when women are presented with 
experiential accounts of the origins of stereotypes” (Dar-Nimrod & Heine, 2006, p.435). 
Comparing Beliefs Systems with Educational Practice 
If evidence indicates that strong conceptual knowledge is needed for students to be 
successful in math, why are students’ mathematics score decreasing?  Some mathematics 
educators “attribute the resistance of teachers against reforms to their beliefs about change and 
mathematics.  First, their beliefs about change may cause them to resist.  Second, their beliefs 
about mathematics, teaching and learning may not be in line with the kind of teaching and 
learning envisioned by the reform” (Toluk-Ucar & Demirsoy, 2010, p. 321).  
Kajander and Boland (2014) found that “teachers’ beliefs about what mathematics is and 
how it should be learned are formed during their own schooling, and often form the basis of their 
own teaching practice” (p.1).  Teachers beliefs about mathematics in general are a product of 
their traditional education so it is not surprising that they still believe that “mathematics is a rule-
based subject, and that there is only one correct answer to any given problem and one method of 
deriving that answer” (Kajander & Boland, 2014, p.1).  
Toluk-Ucar and Demirsoy (2010) concurred that “teachers’ belief about mathematics, 
teaching and learning stem from prior experiences with mathematics including experiences as a 
mathematics student, influence of prior mathematics teachers and of teacher education programs, 
and prior teaching episodes” (p. 321). 
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Standardized tests are another factor that influences the beliefs and practices of teachers.  
Many teachers teach focus on procedural knowledge because they feel it is better suited to help 
students score well on standardized tests.  This was illustrated in one particular study that was 
conducted in Turkey by Karaac and Threlfall (2004), where 17-18 year old students went to 
public school during the week and privately owned schools on the weekend.  The ultimate 
objective of these students was to do well on multiple-choice style standardized tests. Teachers 
in the case study taught a specific problem solving model called number value technique (NVT) 
to help students successfully solve multiple-choice questions.  This case study focused on the 
experience of one mathematics teacher who has eleven years’ experience teaching in this 
climate. 
This particular teacher was chosen because of the ability to “recognize the difference 
between his beliefs and his practices and he was in a position to make changes in his practice in 
order to reconcile the two” (Karaac & Threlfall, 2004, p.138).  Through the study, Karaac and 
Threlfall (2004) noted that “tension resulted from the teacher’s perspective that NVT “as not a 
healthy way to teach mathematics” (p.139).  They further observed that the teacher saw “this 
method as keeping students “away from” a theoretical understanding of mathematics, a clear 
indication of disapproval of the technique that he teaches” (Karaac & Threlfall, 2004, p.139). 
Regrettably, “the tension between the beliefs and practice of this teacher do not seem to be 
bringing any pressure for change– any attempt, for example, to give up NVT or to make it more 
educative" (Karaac & Threlfall, 2004, p. 142).  
Unfortunately, many teachers act on instinct with reference to standardized test scores.  
They assume that teaching step-by-step procedure is the best way to ensure success.  Data 
suggests otherwise.  Kitchen, Roy, Lee and Secada (2009) noted that “teachers at highly 
20 
 
effective schools were less concerned about their students knowing the basic addition and 
subtraction facts.  In contrast, the majority of teachers at typical schools included basic addition 
and subtraction as among the most important mathematical ideas that they believed they should 
teach” (p. 62).  In addition, Kajander and Boland (2014) conclude that “more than ever students 
need to be good problem-solvers rather than mini-calculators. This requires students to master 
new and different types of mathematical understanding and approaches, but teachers must also 
do the same” (p.1).  
Handal (2003) explored teachers’ beliefs about mathematics instruction, which “are said 
to originate from previous traditional learning experiences mainly during schooling” (p. 47).  
Handal cited many primary resources in his review and concluded that “teachers’ mathematical 
beliefs are seen as self-perpetuating within the atmosphere of a system that promotes progressive 
teaching but in fact helps in maintaining traditional beliefs and practices” (Handal, 2003, p. 54).   
Ultimately, “teachers’ mathematical beliefs are seen as self-perpetuating within the atmosphere 
of a system that promotes progressive teaching but in fact helps in maintaining traditional beliefs 
and practices” (Handal, 2003, p.54). 
Mathematics and Growth Mindset 
Arguably the most important contemporary discovery about learning came from research 
involving the difference between fixed and growth mindsets (Blackwell, Trzesniewski, & 
Dweck, 2007; Dweck, 2006; Dweck 2008).  Dweck’s research shows that these “mindsets can 
play an important role in the relative underachievement of women and minorities in math and 
science” (Dweck, 2008, p.2). 
Jo Boaler addressed the implications of Dweck’s findings for mathematics education.  
She argues in favor of math strategies that can be used to further growth mindset (Boaler 2008; 
21 
 
Boaler 2013).  One such strategy is to eliminate ability grouping in math, because there is a 
significant link between grouping and decreased confidence.  Boaler (2013) argued that “schools 
(in general) should be encouraging growth mindset beliefs as a matter of urgency.  This will 
require schools to move to grouping practices that do not label or send negative messages to 
students, and teaching approaches that value the thinking” (Boaler, 2013, p. 150).  
“Mathematics, more than any other subject, has the power to crush students’ confidence”, 
claims Boaler (2008, p.609).  In a later study, Boaler (2013) cites the importance of teachers’ 
mindsets when she cautions that effective math teachers “believe that everybody’s ability can 
grow, and they give all students opportunities to achieve at high levels, students achieve at high 
levels” (Boaler, 2013, p. 150).  Developing growth mindsets could change math education 
completely. Boaler (2015) claims that the alternative, fixed mindset beliefs, “contribute to 
inequalities in education as they particularly harm minority students and girls; they also 
contribute to overall low achievement and participation” (p.150).  
Cornell (1999) examined the results of a survey of grad students who were asked about 
whether or not they enjoyed math and whether or not they did well in math in school.  A 
correlation was found that linked attitude and success.  Some students, who indicated “they had 
disliked and done poorly in math, but at some point, their ability and attitude had improved” 
(p.225) provided the researchers opportunity to explore this correlation further.  Cornell (1999) 
went on to identify some of the causes of the frustrations when learning math, citing such 
problems as frustration at not being able to keep up with the class and too many skill-and-drill 
exercises (p. 227).  The final section of the paper describes effective math instruction, including 
types of activities and materials that should be used.  
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Teaching Math for Understanding 
Alsup (2004) introduced the concept of constructivism in the math classroom by 
describing an environment where, “student thinking and active learning are problem-centered 
and intensely interactive, and highlight communication, reasoning, and conceptual 
understanding” (p. 3).  This study examined the anxiety levels, efficacy beliefs and perceptions 
of autonomy on pre-service teachers who participated in mathematics courses based on 
progressive, constructivist-based pedagogy.  Students in the control group, who received a 
traditional mathematics education, appeared to have higher anxiety, a similar level of perceived 
teaching efficacy, and a significantly lower sense of autonomy than the experimental group 
(Alsup, 2004, p. 9). 
Narli’s (2011) study investigated the long-term effects of active learning, specifically 
constructivist approaches to mathematics, on student retention.  This study showed a positive 
result in student retention, citing that “even 14 months after instruction, the active group students 
remember subjects more clearly than those of the control group” (p.47).  Narli (2011) argued that 
“constructivist learning environment is really effective on retention of student knowledge” 
(p.47). 
Students experience deeper and more long-term learning in math when they are allowed 
to construct meaning from the work that they are doing, rather than from following seemingly 
arbitrary steps meant to garner a specific result (Eisenhart et al., 1993; Ball, Hill, and Bass, 2005; 
Baumert et al., 2010; Gencturk, 2012; Star & Stylianides, 2013).  In this is the case, it is 
important for teachers to develop an understanding of how they can orient their instruction to 
incorporate conceptual knowledge and to best use of their own PCK.  Kajander and Boland 
(2014) suggest that “strong procedural knowledge base may actually inhibit the desire to unpack 
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and redevelop the underlying ideas, and strong procedural skills may even block a prospective 
teacher’s willingness to engage with the mathematics and more conceptually” (p.6).  
Currently, elementary mathematics curriculum in British Columbia requires students to 
be able to demonstrate their understanding concretely, pictorially and symbolically (B.C. 
Ministry of Education, 2007).  This way of learning requires a number flexibility that is “unlike 
the traditional method of teaching mathematics, which tended to rely on the assumption that 
students acquire knowledge and skills by observing a teacher’s explanations and practices” 
(Gencturk, 2012, p.8).  Furthermore, Richard Rusczyk, a former Math Olympiad winner and the 
founder of the online math program Art of Problem Solving, claims “the result (of this traditional 
method of instruction) is that students are rarely asked to solve a problem they are not thoroughly 
familiar with. Instead, they come to think of math as a series of rules to be memorized” (Lloyd, 
n.d., para. 8).  
To become more effective “teachers need to know a multiplicity of models that are 
typically constructed by students, and how these apply to both mathematics and learning” 
(Kajander & Boland, 2014, p.2).  Also, Gencturk (2012) offers an example of what 
considerations should be made when teachers plan to teach a specific concept:  
while selecting a numerical example to examine whether students understand decimal 
numbers, a shift occurs across four domains; ordering a list of decimals requires common 
knowledge, while generating a list to be ordered would demand specialized content 
knowledge. Additionally, recognizing which decimals would cause students’ difficulty to 
understand entails knowledge of students and content. Finally, decisions of what to do 
regarding students’ difficulties involve knowledge of content and teaching (p. 24). 
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 Different instructional methods have emerged that are better suited to the above 
considerations than their more traditional counterparts, such as project based and place based 
learning.  Educational researcher, Protheroe (2007), suggests instructional models that 
encourage: 
 the acceptance of students’ divergent ideas 
 the solving of challenging problems 
 sharing mathematical ideas while working in peer groups 
 using manipulatives and other tools 
 interdisciplinary connections (p. 3) 
These suggestions about models of mathematics instruction allow teachers to maintain their 
teaching autonomy while exploring practices that deviate from the traditional model where 
student practice math concepts independently from a textbook, day after day.   
Math and Indigenous Ways of Knowing 
Aboriginal Education is an important topic in Canada.  The British Columbia Ministry of 
Education (2016) has released a refreshed curriculum that focuses more on incorporating 
Indigenous ways of knowing it ever has in the past. Part of the motivation behind this involves 
cultural sensitivity and restitution.  Another motivating factor for this movement is an 
acknowledgement of the value that can be found for all students in Indigenous methods.   We can 
use our understanding of the fundamentals of Aboriginal education and apply it to mathematics 
education in general.  In order to do so, it is important to explore some of the issues facing 
Aboriginal education.  
Many researchers have highlighted the “importance of cultural sensitivity and awareness 
among teachers.  Research has highlighted the value of redesigning curricular materials based on 
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students’ cultures or out-of-school practices” (Tharp & Gallimore, 1988 as cited in Boaler, 2008, 
p.4).  This need for cultural sensitivity is especially relevant in Canada, where Aboriginal 
students have historically not received an equitable or effective education experience.  Often, the 
traditional First Nations’ ways of knowing and doing are tokenized or ignored in contemporary 
mathematics education. 
  In acknowledgement of the lack of consideration that “traditional” westernized 
mathematics instruction gives to Aboriginal learners, a group of teachers with both Aboriginal 
and non-Aboriginal ancestry, got together to discuss the following questions: “What do 
Indigenous knowledges offer for teaching and learning mathematics by both Aboriginal and non-
Aboriginal students and teachers?  What role does language play?  What role does place, 
community, and culture play?” (Alvarez et al., 2006).  This view would support all learners in 
any context. We can learn from our current understanding regarding education of Aboriginal 
education to a better understanding of math instruction.  
Alvarez et al. (2006) addressed issues that are specific to math, including “tokenism”, 
relevant language, and building relationships with learners.  Historically, maths and sciences 
have been very detached vocations, where relationships amongst the participants are irrelevant.   
The challenges facing Aboriginal youth in British Columbia seem to hinge, at least 
partially, on how successful they are in the public education system.  Many schools have tried to 
improve Aboriginal education in many ways, including providing lunch and breakfast programs, 
Aboriginal education workers, and Aboriginal education assistants, but the effectiveness of these 
structures seem to be minimal when they exist in isolation.   
Aboriginal education is regularly the focus of consideration in education related circles in 
British Columbia, and since First Nations peoples have one of the fastest growing populations in 
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the country, there is a very good reason for this.  Campion-Smith (2013) proclaimed that 
“statistics from the 2011 National Household Survey reveal that 1.4 million people reported an 
aboriginal identity in 2011, up 20 per cent from 2006, compared to a 5.2 per cent increase in the 
non-aboriginal population” (para., 1).  Even more importantly, the same research showed that 
“the aboriginal population is young — almost half are under the age of 24” (Campion-Smith, 
2013, para. 5). The implications of this data seem quite clear: British Columbia and Canada had 
better be prepared to provide these young people with positive and relevant education. 
In order to effectively move forward it is essential that we reflect upon our shared history, 
with reference to Aboriginal education.  Kirkness (1999) argued that “in education, we should 
raise the awareness of every Indian man, woman and child about the issues and challenges that 
impact our education and that only if we act collectively on these issues can we transform the 
situation” (para.35).  The author further recommended that indigenous peoples in Canada “cut 
the shackles, or free themselves from mirroring a system that has not worked (para. 46), cut the 
crap, with less talk and more action (para. 66) and finally cut the mustard, which is to practice 
what they preach” (Kirkness, 1999, para.72).  Kirkness (1999) concluded with the idea that 
education “must engage not only parents, which is paramount, but (also) the whole community, 
to take ownership of what is to be in Aboriginal education in the 21st century” (para. 76).  
There are ways classroom teachers can work to transform their own practices in an honest 
attempt toward fixing a broken system.  Kirkness (1999) claimed, “We must overhaul the 
existing system and seek more appropriate materials and strategies for teaching” (para.80); 
strategies that allow for “rediscovery, respect and recovery of culture”.   
Linda Hamme (1996) recommended that educators of First Nations students build on 
cultural strengths including:  
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(1) the use of teaching methods and curricula that are congruent with individual and 
cultural learning and communication styles, (2) the direct integration of First Nations 
cultural concepts with curricular areas designed for competence in the larger society,(3) 
teaching about First Nations achievements and their historical contributions to the overall 
culture of this country, and (4) inclusion of materials relating to the participation and 
contributions of First Nations both to their communities and to the larger Canadian 
society in the contemporary world (p.26). 
This framework would help educators facilitate a connection between their students, their 
heritage, and their local environment.  
Providing specific suggestions that teachers can use in their own practices can be relevant 
and effective.  An example of this was presented by Backhouse, who interviewed a teacher who 
helped First Nations students develop numeracy by “connecting math teaching to culture and 
place” (Backhouse, 2007, para.2).  The teacher is currently working with teachers, parents, 
school administrators, elders, and scholars in Haida Gwaii and Nisga’a nations to develop math 
curriculum that embodies First Nations cultural values.  
Many studies concerning First Nations education effectively identify limiting factors, 
Backhouse’s (2007) focused more on how all stakeholders can be involved to improve the state 
of math education.  It included a specific example of how teachers use stories, such as Raven 
Steals the Light, to make connections between story-telling and holistic learning.  This strategy 
might lead to having the students construct paper models related to the story and linking these 
models to math concepts such as surface area, perimeter and volume. 
Decolonizing Aboriginal Education in the 21st Century is the result of a collaborative 
effort between five professionals in the education system in Nova Scotia.  This collaboration was 
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in response to the fact that the stake-holders were  “troubled by the tendency in traditional main 
stream education to teach skills stripped of context, believing the teaching of decontextualized 
mathematics and literacy skills does not align with an Indigenous worldview which is holistic 
and interconnected” (Munroe, Lunney-Borden, Murry-Orr, Toney & Meader, 2013, p. 318). 
These authors made use of the stories of three different individuals to illustrate their point 
about Aboriginal education, adhering to the traditional practice of educating through story-
telling. Through the telling of these stories patterns began to emerge that showed connections 
between Indigenous ways of knowing and 21st century education.  The authors conclude that the 
most valuable learning happens in “an immersion classroom wherein the children and teacher co-
construct content grounded in context, and the development of curriculum that emerges 
authentically from Indigenous knowledges” (Munroe, Lunney-Borden, Murry-Orr, Toney & 
Meader, 2013, p. 332).  
Similarly, Scully focused on place-based education, from the perspective of a non-
Aboriginal teacher.  “Place-based education is a powerful and strategic pedagogical practice that 
can promote greater cross-cultural understanding between Aboriginal and non-Aboriginal 
Canadians, move further towards social and ecological justice, and act as a site of resurgence for 
Indigenous sovereignty and epistemologies” (Scully, 2012, p. 156).  This study is unique in 
current research in that it recognized the significance of the author’s location as a non-Aboriginal 
educator.  Scully identified as a “white, Celtic settler, and an apprentice ally” (Scully, 2012, p. 
149) as well as a PhD student and a teacher educator, instructing several courses in Aboriginal 
education on both campuses of the Faculty of Education at Lakehead University.  Scully felt a 
responsibility, as a settler to “recognize the ways in which she is answerable or responsible to the 
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peoples and communities with whom she is in relation (i.e., involved), and acting in a way that 
respects and honours these relationships” (Scully, 2012, p 149).  
Scully’s (2012) process “began with and continued to use self-study as a methodology, 
using on-going personal writing for data” (p. 153).  Because this study focused on experiences as 
a teacher, peppered with supporting evidence from other peer-reviewed work, the article is 
somewhat subjective and narrowly focused, and it is difficult to identify patterns than can be 
applied to a practical use.  The author does give insight to effective practice in concluding that 
“place-based education is a powerful and strategic pedagogical practice that can promote greater 
cross-cultural understanding between Aboriginal and non-Aboriginal Canadians, move further 
towards social and ecological justice, and act as a site of resurgence for Indigenous sovereignty 
and epistemologies” (Scully, 2012, p.156).  This approach helps students connect to curriculum 
and see the relevance in the material they are learning.  
St. Denis (2007) argued that progress in the education system has largely been 
unsuccessful because the education system and even First Nations communities themselves have 
been dealing with the symptoms of the problem, rather than what the author feels is the root 
cause.  The author argued that by focusing on issues such as low self-esteem, blame is placed on 
the victim.  Rather than focusing on the symptom of low self-esteem, opportunities should be 
given to all educators to focus on the prevailing racism in the system, and address that issue.  It is 
vital that “instead of assuming and hoping that a focus on the positive through the celebration of 
culture will be enough to disrupt ideologies of racial superiority and inferiority, we might all 
benefit from an anti‐racist education” (p.1085).  
To further the point, St. Denis referred to the work of Julie Kaomea (2003), noted 
Hawaiian author, who suggested “when schools offer benign lessons in Hawaiian arts, crafts, and 
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values, this approach tends to erase Hawaiian suffering, hardship, and oppression. It is time to 
tell more uncomfortable stories” (p.23).  This perspective is in agreement with that of Tuck and 
Yang (2014), who in their paper Decolonization is Not a Metaphor, advised that “the answers 
will not emerge from friendly understanding, and indeed require a dangerous understanding of 
uncommonality” (p.35). 
St. Denis made a general recommendation to help facilitate movement away from an 
education system permeated with racialization; “we need to join with our white and non‐
Aboriginal allies and work together to uncover and understand how racism and the normalizing 
and naturalizing of white superiority continue unabated in our schools and communities” (St. 
Denis, 2007, p.1088). 
Sterenberge and Hogue’s (2011) paper was the result of an investigation into the success, 
or lack of success, of Aboriginal students in maths and sciences.  A group of Blackfoot 
community members was assembled to discuss ways for their community and university 
communities to create opportunities for Aboriginal students in maths and sciences from 
elementary school up through post-secondary. The result of this meeting was that there seems to 
be a need for “Western and Indigenous science and mathematics to be viewed as having 
complementary strengths, recognizing the strengths of each view will maximize scientific and 
mathematical learning” (Sterenberg & Hogue, 2011, p. 13). This call to blend the strengths of 
each approach mirrors the sentiment expressed by Munroe et al. (2013) who recognized the 
opportunity to blend Indigenous ways of knowing with contemporary practices of 21st Century 
learning, in their article Decolonizing Aboriginal Education in the 21st Century. Part of Munroe’s 
(2013) study was dedicated to identifying specific examples where attempts were made to 
incorporate Aboriginal approaches to Indigenous science and math into the curriculum. 
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Monroe’s recommendations seem to assume that traditional “Western” mathematics instruction 
has strengths that can be blended with Indigenous instructional methods. Unfortunately, it is 
possible that tradition “Western” mathematics instruction could be the most dysfunctional equity 
between Aboriginal and non-Aboriginal students, resulting in ineffective education for all.   
In Alaska (Sterenberg & Hogue, 2011), math modules were developed for elementary 
aged Yup’ik students that began with elders’ knowledge of star navigation, kayak construction 
and parka patterns.  This example, possibly due to its basis on Indigenous ways of knowing and 
the expertise of elders, seems to have been more successful than the example from New Zealand.  
Tuck and Yang (2012) addressed the need for the process of decolonization to distance 
itself from the needs, ministrations and good intentions of settlers, because with their 
participation decolonization becomes a metaphor that “allows for “settlers” to assuage their guilt 
while assuring settler futurity” (p.1).  Much of their study focused on the definition of 
decolonization and discusses the distinct qualities of settler colonization.  The authors conclude 
that decolonization will be an uncomfortable, possibly unhappy process for many, that “will not 
emerge from friendly understanding, and indeed requires a dangerous understanding of 
uncommonality that un-coalesces coalition politics - moves that may feel very unfriendly” (Tuck 
& Yang, 2012, p. 35).  
Frustration about a long-term battle with settler need for reconciliation permeates 
Tuck and Yang’s (2012) work, but the authors’ perspective, although relevant and very clear, 
does not offer ways to move forward.  Rather, it states clearly that “we will find out the answers 
as we get there” (Tuck & Yang, 2012, p. 35).  The “playing Indian” metaphor used in their work 
refers the authors’ distain for tokenism, and teachers can respectfully apply this directly to public 
education and classroom situations, but with no guidance in terms of what should take its place, 
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they are left with further opportunity for “a long and bumbled (future) of non-Indigenous peoples 
making moves to alleviate the impacts of colonization” (Tuck & Yang, 2012, p. 3).  
Whitley (2014) touched on some of the main factors that contribute to decreased 
graduation rates of First Nations students, such as the disconnect between learning styles of 
students and instructional strategies of teachers, and decrease standards imposed by teachers and 
community members with racial prejudices.  The researcher used Bronfenbrenner’s (1995) 
“bioecological model” through which to analyze Aboriginal student success in school.  The study 
focused on student relationships within the school system and the author predicts that analysis of 
“the dynamic influences of factors in students’ environments, including the perceptions of 
teachers, (will) provide insight into areas where change can be made” (Whitley, 2014, p.157).  
Ultimately, Whitley determined that students perceived disconnect between curricula and 
relevance to their lives, interests and abilities as seems to be the case with many papers written 
about Aboriginal student achievement (Kirkness, 1999; Scully, 2012). 
Teacher Training and Professional Development 
Trends in teacher training and professional development, concerning math instruction, 
may be moving in the right direction, but “often, efforts to change prospective teachers’ beliefs 
are initiated in methods courses after subject matter courses have been completed and come too 
late to support them in developing beliefs that will help them to develop a deep understanding of 
fundamental mathematics” (Ambrose, 2004, p. 92).  This statements hints that a positive 
foundation must be laid in elementary and high school in order for a person to become an 
effective math teacher.  This may be the case, but teacher training and professional development 
may still play a role in creating change.  
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There is a growing body of research concerning teachers’ professional development and 
some consistent themes have emerged.  Desimone, Porter, Garet, Yoon, and Birman (2002) state 
that effective professional development: 
focus on content and how students learn content; in-depth, active learning opportunities; 
links to high standards, opportunities for teachers to engage in leadership roles; extended 
duration; and the collective participation of groups of teachers from the same school, 
grade, or department (p. 2).  
 
While this list of characteristics is high level and does not define active learning 
opportunities, it does give teachers a place to begin planning professional development 
opportunities. Further in support of Desimone et al.’s (2002) work, Kitchen, Roy, Lee and 
Secada (2009) suggest that “professional development efforts should involve helping teachers 
develop deep understanding of content knowledge, foster students’ initiation and exploring in 
problem solving, identifying students’ mathematical conceptions and misconceptions, and 
implement content-specific teaching strategies” (p. 72). 
Even more specific is Bonner’s (2006) work that suggests that there is value “in 
understanding students’ thinking processes in the solution of math word problems and the value 
of having students orally express, write, and draw how they arrived at their solutions” (p. 35).  If 
this is the case, then professional development should focus on developing teacher skills in 
interpreting student thinking process and supporting them in developing skills to help them 
communicate their learning in different ways.   
Bonner’s (2006) action research study involved observing the experiences of two fifth 
grade teachers who were concerned with their students’ math scores. These teachers decided to 
sort their students into two homogeneous groups in order to teach problem solving strategies.  
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The high achieving students worked on solving problems using math journals and whole class 
discussions.  The lower achieving students worked using cooperative groups to solve problems 
two-three times a week (Bonner, 2006).  Both teachers then introduced a four step method to 
solve mathematical word problems. At the end of this inquiry process, both teachers reported that 
they learned "the value of understanding students’ thinking processes in the solution of math 
word problems and the value of having students orally express, write, and draw how they arrived 
at their solutions” (Bonner, 2006, p. 35).  The teacher of the high achieving students reported that 
all of her students passed the district standardized tests "compared to only 40-50% the previous 
year" and the other teacher reported that "seven of her lower-achieving students had passed the 
MAPA (a standardized test), compared with none passing in previous years" (Bonner, 2006, 
p.39). 
Methodologies such as action research should be supported by continuous discourse 
pertaining to their work, but “discussions that support critical analysis of teaching are relatively 
rare” (Borko, 2004, p. 6). Borko (2004) urged that “such conversations must occur, however, if 
teachers are to collectively explore ways of improving their teaching and support one another as 
they work to transform their practice” (p.6). In doing so teachers can contribute by helping “to 
establish trust, develop communication norms that enable critical dialogue and maintain a 
balance between respective individual community members and critically analyzing issues in 
their teaching” (Borko, 2004, p. 6).   
Putnam and Borko (2000) argued for effective professional development that “ground 
teachers’ learning experiences in their own practice by conducting activities at school sites, with 
a large component taking place in individual teachers’ classrooms” (p. 6). An effective way to 
accomplish this is to have teachers “bring experiences from their classrooms to staff 
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development activities, for example through ongoing workshops focused on instructional 
practices” (Putnam & Borko, 2000, p. 6). 
Browning, Thanheiser, Edson, Kimani, and Olanoff (2014) conducted literature reviews 
focussing on different content topics (whole numbers and operations, fractions, decimals, 
geometry and measurement, and algebra) with reference to prospective teacher knowledge in 
these areas. They determined that: 
the research illustrates that prospective teachers’ knowledge of the topic is largely 
dependent upon standard algorithms for solving a given type of task.  In addition, they 
struggle with justifying why the algorithms work (p.13). 
This study gives a starting place for professional development focused on content, if not method, 
and further emphasizes similar findings made by Hill and Ball (2004). 
 Hill and Ball (2004) conducted a study into the effectiveness of professional development 
that is provided in a more traditional format: the summer workshop. These researchers 
determined, through the use of an instrument meant to measure teachers’ content knowledge for 
teaching, a number of factors that contributed to the success of the professional development 
experience at the summer workshop. They observed that “program staff focused mainly on 
mathematical content itself, rather than on how to implement or modify instructional activities 
without discussion of those activities’ mathematical content” (Hill & Ball, 2004, p. 8). Teachers 
“had opportunities to work together on elementary level problems that addressed problems that 
arise when teaching mathematics content” (p. 8). Successful summer workshops were “taught by 
mathematically knowledgeable individuals (e.g., university mathematicians and mathematics 
educators) and participants were well-paid volunteers” (p.8).  These recommendations support a 
foundation of understanding of the types of professional development teacher leaders can help 
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implement in their schools to support teachers, rather than eliminate them before they enter the 
profession.  
Conclusion 
There is room for improvement in mathematics instruction in British Columbia, 
supporting Danielson’s (2006) argument that “teacher leaders are never content with the status 
quo, recognizing that no matter how successful a school is, it could always be at least a little bit 
better” (p. 30). A number of factors contribute to this need for improvement. These factors 
include teachers who are well trained at procedural knowledge but have very little knowledge of 
conceptual or pedagogical content knowledge. It also includes a tension between what teachers 
believe to be good instruction and how they actually behave in the classroom. Indigenous ways 
of knowing, with reference to mathematics education is also a major contributing factor in 
British Columbia. 
Finally, but of great significance, is teachers’ anxiety about standardized tests and the 
effects this apprehension has on their math instruction. Fortunately, there are effective ways for 
teachers to improve their instruction. Considerable research has proven that when teachers work 
together to implement long-term, meaningful professional development, great change is possible.  
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Chapter Three: Research Methodology 
Introduction 
 The intent of this study is to allow math teachers to tell the story of their own experiences 
and feeling toward mathematics.  Their stories were used to reveal whether or not there is a 
relationship between how teachers perceive their experiences with math and how they perceive 
themselves as math teachers.  Because of this, qualitative research methodologies, or more 
specifically narrative inquiry is appropriate for this research. Thematic analysis was used to 
identify common themes within the stories themselves.  
Methodology 
Narrative Inquiry engages a human dimension often not found in mathematics education. 
Educators bring experiences and expectations of their own to their instruction. I explored the 
lived experiences of elementary math teachers, fully acknowledging that as the meaning-maker 
in the participant-researcher relationship, I am only the “interpreter who stands between the 
chaos of the experience and the production of a tidy narrative that re-presents the experience” 
(Leggo, 2004, p.106). 
Narrative inquiry is “based firmly in the premise that, as human beings, we come to 
understand and give meaning to our lives through story” (Trahar, 2009, p.1). In this case, 
narrative inquiry works to focus “on the relationship between individuals’ life stories and the 
quality of their lives” (Chase, 2008, p.66). The purpose of this study is to explore what training, 
education, and experiences lead to a successful math teacher from the perspective of the teacher. 
It will be important to pay special consideration to the importance of staying true to the teachers’ 
stories and their voices. The aim of this study is to offer educators and policy makers in Canada a 
clearer insight into how to help math teachers become more effective by hearing their stories.   
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In terms of personal growth, I am hoping that the experience of sharing their stories will 
offer the participants the opportunity for further professional growth.  One of the benefits of “the 
process of self-exploration and interrogation (is that it) aids individuals in locating themselves 
within their own history and culture allowing them to broaden their understanding of their own 
values in relation to others” (Star, 2010, p.1).  
Methods and Procedures 
Participants.  The participants in this study are elementary math teachers from Prince 
George School District #57.  The teachers are accredited and have a Bachelor’s degree, and meet 
the qualifications outlined by Magilvy and Thomas (2009): “participants have experienced the 
phenomenon identified for the study; they must be able to communicate with the researcher; and 
they are willing to tell their stories to a researcher” (p.299).  Participants were recruited through 
advertisements for men and women with a variety of experience, ranging from Teachers 
Teaching on Call (TTOCs), to new classroom teachers, to those with more than a decade of 
experience. All volunteers were accepted as participants.   
 Interviews were conducted with six participants.  In a qualitative, descriptive study such 
as this, the sample size is “often smaller than other qualitative designs and is conveniently and 
purposively selected” (Magilvy & Thomas, 2009, p. 299).  Small samples sizes are acceptable in 
qualitative research because this research is “concerned with meaning and not making 
generalised hypothesis statements” and therefore “one occurrence of the data is potentially as 
useful as many in understanding the process behind the topic” (Mason, 2010, p.1). Crouch and 
McKenzie argue that in interview-based qualitative research, “if anything is being “sampled”, it 
is not so much individual persons “of a kind”, but rather variants of a particular social setting and 
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of the experiences arising in it” (p.493) and so the idea of “sample” here cannot be compared to a 
“sample” using other methodologies.  
In addition, the concept of “saturation” becomes relevant. Saturation is the point of 
“informational redundancy where additional data collection contributes little or nothing new to 
the study” (Gentles, Charles, Pleog & McKibbon, 2015, p.1782). Specifically, in this case, the 
participants’ stories where all very similar.  The addition of more narratives would not 
necessarily have added information that would be “useful for understanding the complexity, 
depth, variation, or context surrounding a phenomenon” (Gentles, Charles, Pleog & McKibbon, 
2015, p.1783).  Conversely, the results of the research would have been the same had not all six 
participants been interviewed.  
The interviews were held at coffee shops and other similar, non-threatening 
environments.  The actual interviews were limited to 45-60 minutes and took into account the 
schedules of the teachers.    
Community Agencies.  I obtained conditional consent from the Prince George School 
District 57 board office (Appendix F) allowing me to approach principals and teachers to request 
their permission to conduct research in schools in School District 57. The school board supplied 
me with an official letter of consent that I shared with participants so they would be confident 
that they are involving themselves in an endeavor that the School Board had approved.  
Recruitment.  I recruited participants using three methods to advertise for volunteers.  
The first method was to post the request on the Prince George District Teachers’ Association 
(PGDTA) folder on the school districts email server.  This post included my school email and 
cell phone number so that interested teachers could contact me directly.  The second method was 
to send an electronic poster to school principals to disseminate to their staff (Appendix G).  
40 
 
These posters included a summary of the study and my contact information.  The third method 
requested the assistance of the district math resource teacher, who submitted my request for 
participants to the district via the school board email server. Ultimately, the participants were 
selected based on convenience, as they were the only six people to volunteer. 
Consent.  Once the interested volunteers made initial contact, I met with them 
personally, to outline the intention of the study, answer questions and explain the process.  I 
asked them to read and sign the letter of consent (Appendix B) and set time and date for the 
interview.  The letter of consent clearly stated that the participant will be able to withdraw at any 
time without any negative consequences. In addition, consideration was given  participants as 
they read the transcripts and final analysis because “reading transcripts is often cause for 
embarrassment and anxiety for interviewees both because of the exposure of what was said as 
well as their perception of how it is presented in the transcript” (Mero-Jaffe, 2011, p. 240). 
Participant Demographics. The participants were selected from those who volunteered 
to participate in the interview by contacting me directly.  Of the six participants, five were in the 
40-50 year age bracket and all were female. Participants were not asked to specify race. 
On average, participants had 19.5 years of experience teaching in elementary schools. 
One participant reported fewer than three years of teaching experience, two participants had 
between 10 to 20 years of experience, two participants claimed 20 to 30 years of teaching 
experience, and one participant had more than 30 years of experience teaching. One teacher 
taught only primary grades, three teachers taught both primary and intermediate grades, and two 
teachers taught only intermediate grades. In addition, two participants reported having worked as 
school resource teachers, and two participants reported as having worked as math coaches in 
their respective schools. Notably, the participants indicated that the number of self-identified 
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Aboriginal students in their classes over the years ranged from approximately 20-100%.  In light 
of the history of Aboriginal education in British Columbia (as described in the previous chapter), 
this may have had an effect on the perceived effectiveness of their teaching experiences.  
The participants in this study contributed differing amounts of information to the four 
themes that comprise the narrative. Some participants talked at length on one or two themes; 
some participants made nearly equal contributions across all four themes. Thus, all participants’ 
voices and views are represented in this study. 
Interviewing 
Research Instruments.  I relied completely on the data gathered from interviews during 
this study.  The interviews were recorded using a hand-held, digital recording device.  I 
transcribed the interviews from the audio files onto Word documents that were saved on a 
password protected computer.  
Procedure.  As participants made contact, I arranged initial meetings with them 
individually.  From there, I arranged individual interviews with each participant in a public but 
quiet place. Interviews were transcribed within 1-2 days and sent to each participant so they 
could read the transcript and give further feedback and consent.  
Thematic analysis of the transcripts, consisting of me writing ideas and themes on cue 
cards to be sorted and resorted as needed, where undertaken.  I used Word documents to sort and 
resort themes.  Finally, the results of the study were recorded. 
Data Analysis  
Once the interviews were transcribed, I began the process of thematic analysis.  Thematic 
analysis (TA) is a “method for identifying, analysing, and interpreting patterned meanings or 
“themes: in qualitative data” (Braun, Clarke, & Terry, 2015, p.95).  Because thematic analysis 
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only “specifies analytical procedures, centred on coding and theme development…. it can be 
used to address most types of qualitative research questions” (Braun, Clarke, & Terry, 2015, p. 
96) and therefore it is appropriate for this narrative inquiry. Because this was my first experience 
with research and therefore data analysis, I decided to focus solely on this analysis tool.  
Braun, Clarke and Terry (2015) developed a framework that researchers can use for 
conducting thematic analysis. The framework includes the following phases: 
1- Familiarization with the Data 
2- Coding the Data 
3- Searching for Themes 
4- Reviewing themes 
5- Defining and Naming Themes 
6- Producing the Report 
Familiarization with data requires the researcher to read and re-read the entire data-set.  This 
involved “reading the data and making notes when something of interest occurs” (Braun, Clarke 
& Terry, 2015, p. 100). A code is “a succinct label that captures a key analytical idea in the data 
and conveys this to the researcher” (p. 100) and coding the data involves “writing the code on the 
transcript, next to the relevant text” (p. 101). Meaningful coding “takes you to a different, deeper 
level of engagement with the data and your analytical insight develops” (p. 102).  
It is common for “many different codes (to be) clustered together to create each potential 
theme” (Braun, Clarke & Terry, 2015, p. 103). Often, “when gathering sub-themes to obtain a 
comprehensive view of the information, it is easy to see a pattern emerging (Aronson, 1994, p.5).  
The quality of the research can be controlled by “checking that the candidate themes are a good 
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fit with the coded data; shaping up the themes so that they describe the full story of the relevant 
data” (Braun, Clarke & Terry, 2015, p. 104).  
  Naming of the themes helps to “develop the overall analysis through a detailed analysis 
of the data in each theme, which refines each theme’s focus and scope and determines the 
“story” of the data” (Braun, Clarke &Terry, 2015, p. 105). Once the themes have been named, 
“the next step is to build a valid argument for choosing the themes (Aronson, 1994, p.5).  From 
reading the related literature “the interviewer gains information that allows him or herself to 
make inferences from the interview” (Aronson, 1994, p.5). Finally, producing the report requires 
“final refinement of the analytical narrative, and the weaving together of data extracts, analytical 
narrative and (in most cases) discussion of the existing scholarly literature” (Braun, Clarke & 
Terry, 2015, p. 107). 
As I completed each of the interviews, I first transcribed the recorded interviews into 
digital format: a Microsoft Word document. Then, I used open-coding to determining themes 
that were common amongst interviewees by “making notes in the margins of words, theories or 
short phrases that sum up what is being said” (Burnard et al., 2008, p.430).  I documented these 
keywords and phrases in a table using an initial coding framework and then analyzed and 
encoded the phrases with suitable category labels.  Once codes were categorized, they were 
compared to one another in order to find patterns.  
Next, a second cycle pattern coding method was used to recognize similarly coded data 
and further summarize it into temporary themes: early trauma, residual effects, moving forward, 
and entrenched mindsets.  In order to do this, I collected all the words and phrases from initial 
framework onto a new, blank pages, crossing out duplications and making adjustments. Any 
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overlapping or similar categories were refined and reduced in number by grouping them together 
(Burnard et al., 2008).   
Using fresh copies of the transcribed interviews, I went through and highlighted data with 
different colored pens, depending on the category into which it fit. All pieces of data of each 
color and categories where re-written onto a new sheet of paper.  
I applied a third level of coding to further analyze the relevance of the data and themes 
developed from the first two stages and discover how the new categories and themes interrelated 
with one another. This third level triangulation involved comparing the first and second-level 
coding to the raw data. In this case, the themes seemed to follow a chronological progression 
beginning with the participants’ first memories relating to math and transitioning along to their 
most recent experiences with math instruction. Finally, I sorted all categories (and their sample-
codes) into larger themes, and added appropriate quotes from participant interviews to illustrate 
the validity of each theme. Tables were created to list the four themes derived in the second-level 
coding, their respective first-level sample-coding labels, as well as some applicable quotes.  
 To further emphasize the importance of allowing the participants voices to be heard, I 
illustrated the results of the analysis in the form of four short stories, presented in Chapter Six.  
Each story relates to a different theme and incorporates various codes and quotes gathered from 
the interviews.  The stories represent my interpretation of the participants’ narratives in a way 
that responds to the initial research questions: How does a teacher’s personal experience with 
math (as a student/in life) contribute to his/her instructional practices; and What training/ 
education/ experiences lead to a successful math teacher? 
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Ethical Concerns 
One of the most significant ethical concerns was that all interviews remained 
confidential, so the participants felt comfortable sharing their stories. The results of the 
interviews cannot influence further action especially since I have recently become an 
administrator in School District 57 and am a potential employer for all participants. Participants 
must also feel safe from fall-out from the school board as limited duration contract teachers may 
fear they won’t get a contract if they reveal deficiencies.  
Because of the narrative nature of this study, it was necessary for me to meet with 
participants; there was a possibility for being seen together. As a result, colleagues of the 
participants might come to know they are participating in my research. In addition, the small 
sample size and description of participants’ classrooms may make them easily identifiable. 
Participants must also feel safe from disagreement and hard-feelings with colleagues. Due to 
current controversies surrounding mathematics instruction, it is possible for differing 
pedagogical ideologies to lead to discord.  To keep the interviews as confidential as possible, we 
met in small venues away from school district property and buildings. In addition, the names of 
the participants were changed to maintain their anonymity.   
 In addition to teacher concerns about events that may affect their careers, there is also the 
issue of power imbalance during the interview process itself. Trahar (2009) noted that “those 
who use interviews as a research method are often cautioned to articulate and render transparent 
the supposed power imbalance between interviewer and interviewee, but the power in any 
interview shifts constantly” (para. 13). Mero-Jaffe (2011) discovered a similar phenomenon and 
cautioned that:  
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an interview by its very nature is based on a power relationship and where there is power, 
there lies a potential for the infraction of human rights. Researchers, who are aware of the 
power they wield and their obligation to safeguard a code of ethic, make efforts to protect 
them, and the interviewees even demand this (p. 241). 
 
To ensure the safety of the students who may be indirectly affected by this study, because 
their stories will be interpreted and shared by their teachers, I changed all names of students and 
refrained from using specific grades or ages in the collected narratives.   
Benefits to Participants. The first potential benefit is that the results of the study can be 
used to direct mathematics professional development (pro-d) opportunities in School District 57. 
This district currently offers many pro-d opportunities for math, but new ideas may be generated 
that help focus these opportunities and make them even more effective.  
 On a more personal level, the results of the study can be used to alter teacher classroom 
practices. Because of the self-reflective nature of the study, teachers may find that they are better 
able to identify areas of strengths and weaknesses, in term s of math instruction, and from there 
they are better able to address those issues. Similarly, other teachers may read about the 
experiences described by the participants and find that their own experiences are not singular.  
Often it is easier to face an issue when you can see that it is a common one.  
Benefits to School District 57. The benefits to School District 57 are potentially the 
same as described above as benefits for the participants. The participants themselves will have a 
new avenue for self-reflection and from there self-advocacy and improved practice.  Self-
reflection and improved practice can develop into collaboration and improved student 
achievement. Also, depending on the results of the study, there is an opportunity here to focus 
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professional development opportunities in a new way that meets the specific needs of the 
teachers in that district.   
Verification, Verisimilitude and Validity 
Ensuring the verification, verisimilitude and validly of the study is of key importance in 
order to maintaining the quality of the research. Morse, Barret, Mayan, Olson, and Spiers 
(2002a) define verification as “the process of checking, confirming, making sure, and being 
certain” (p.9). Verification may be described as “the mechanism used during the process of 
research to incrementally contribute to ensuring reliability and validity and, thus, the rigor of a 
study” (Morse, Barret, Mayan, Olson, & Spiers, 2002a, p.9).  
Morse, Barret, Mayan, Olson, and Spiers (2002a) advise four strategies for verification 
during the process of the study. The first, methodological coherence requires the researcher to 
adhere to the tenants of the methodology. The research question must “match the method” (p. 
12). Secondly, the sample must be appropriate. This includes the appropriateness of the 
participants to the research as well as the saturation of the categories.  Thirdly, the data must be 
collected and analyzed concurrently; “this pacing and the iterative interaction between data and 
analysis (as discussed earlier) is the essence of attaining reliability and validity” (p. 12).  Finally, 
the researcher must continue to think theoretically. Thinking “theoretically requires macro-micro 
perspectives, inching forward without making cognitive leaps, constantly checking and 
rechecking, and building a solid foundation” (p.13). 
 Verisimilitude “evokes in readers a feeling that the experience described is lifelike, 
believable, and possible, a feeling that what has been represented could be true. It connects 
readers to writers and provides continuity in their lives (Ellis, Adams, & Bochner, 2011, para. 
34).  
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Loh (2013) argues that in order to obtain verisimilitude in a narrative study “the study 
must “resonate” and seem plausible to the consumers of the study” (p.10). When priority is given 
to consistent verification during the entirety of the study, and the audience can accept the 
plausibility of the research results, the project can be considered valid. Validity, as defined by 
Morse, Barrett, Mayan, Olson, and Spiers (2002b) is the as a means for obtaining rigor through 
using techniques of verification (p.19). 
Verisimilitude can similarly be obtained by following specific strategies related to 
trustworthiness. These strategies include member checking and peer validation (Loh, 2013).  
Member checking occurred in this study after the interview has been transcribed and when the 
final analysis of the transcription is complete. This allowed the participants “to have a look at 
their data and the interpretations derived from it, and offer their views regarding them” (Loh, 
2013, p.6). Much of the peer validation occurred because of the relationship between the 
researcher and the researcher’s supervisor(s). These committee members “have some familiarity 
with the relevant research literature, research methods, and would have engaged in similar 
research work; thus, they would be able to provide some sort of corroboration with regard to the 
interpretation of the data” (Loh, 2013, p.6).  
  In order increase the validity of the study, I provided each participant with a copy 
of each of the four stories to ensure that they felt they stories were valid representations of their 
experiences.  I asked the participants to read the stories and provide editing suggestion and 
comments based on the response to the stories.  Three of the participants provided feedback in 
the form of comments specific to the stories. The other three did not respond.  
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Chapter Four: Research Findings  
The purpose of this study was to determine the effects of teachers’ personal experience 
with mathematics on the way they teach math. The following research questions informed this 
study: (a) How does a teacher’s personal experience with math (as a student/in life) contribute to 
his/her instructional practices? (b)What training/ education/ experiences lead to a successful 
math teacher? During in-depth interviews, study participants described their perceptions and 
experiences with learning and teaching math. The research findings that this chapter reports are 
based on thematic analysis of the semi-structured interviews. The findings of this study will also 
be presented in the form of four fictional stories representing the collective experiences of the 
participants in Chapter Six.  
Study Findings 
Four themes were evident in the participants’ stories: 
1. Many elementary teachers had negative experiences with math as students. 
2. Many elementary teachers received ineffective teacher training. 
3. Elementary teachers often carry those negative experiences into their practice. 
4. Change will need to come in the form of fun and understanding. 
I have separated the four themes as they apply to the two research questions; four themes 
relating to the first question “How does a teacher’s personal experience with math (as a 
student/in life) contribute to his/her instructional practices? and one theme relating to the second 
question “What training/education/experiences lead to a successful math teacher?”.  
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Research question 1: How does a teacher’s personal experience with math (as a student/in 
life) contribute to his/her instructional practices? 
Theme one: Many elementary teachers had negative experiences with math as 
students. 
 Analysis of the interviews determined that none of the participants had positive 
experiences with learning math while they were in elementary school.  Table 1 identifies direct 
quotes from the participants related to their negative experiences with math.  
Table 1 
Qualitative Content Analysis of Teachers’ Experiences with Math as Students Summary Table by 
Sample Code and Key Quotes 
Theme Sample Code Key Quotes 
Many elementary teachers had 
negative experiences with math as 
students 
 
 Traumatic “I had no clue what the hell was on 
this paper” 
  “I pretended to throw up. I actually 
physically had to make puking 
sounds to make the other student 
believe that it had happened. And 
that’s how I got out of it.” 
  Vivid memory “I vividly remember this because it 
was traumatic” 
  “I remember every one of them”. 
  Sad “I cried every day” 
“if you blink really quickly and 
look up at the ceiling, you could 
usually stop the tears before they 
fell” 
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  Humiliation “I was left crying at the board 
because I couldn’t get it and 
everyone else got to sit down and I 
had to stand there, in front of the 
whole class, with no idea how to 
answer the question”. 
  Negative self-perception “I was trying to think of a positive 
answer and I can’t. They 
(memories) were all negative and I 
feel bad about that.” 
  Frustration “oh my god, I am seeing, like, 
gibberish” 
  Fixed mindset “I was always a language arts 
person.” 
 
“I was never a math person.” 
  Bad experience “I felt like an idiot.” 
  Boring “Just pages and pages and pages out 
of books.” 
  Silence “I don’t remember ever asking a 
question in math. I just remember 
failing.” 
  Math phobia “oh my god, like, I don’t know how 
to do this…I don’t know” 
 
Carla began the interview by apologizing for the responses she anticipated giving.  In 
response to a question about her first memory involving math. She replied that she knew I was 
going to ask about her early memories. She said, “I was trying to think of a positive answer and I 
can’t. They (memories) were all negative and I feel bad about that.” 
Several participants identify their experiences as being traumatic. For example, Mary 
described an experience she had in elementary school.  “I pretended to throw up. I actually 
physically had to make puking sounds to make the other student believe that it had happened. 
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And that’s how I got out of it.” Gayle recounted a memory that involved her experiencing public 
humiliation. “I was left crying at the board because I couldn’t get it and everyone else got to sit 
down and I had to stand there, in front of the whole class, with no idea how to answer the 
question”.   
The statements described above leave one with the impression that many elementary 
teachers had negative experiences with math as students.  
Theme two: Many elementary teachers received ineffective teacher training. 
Analysis of the interviews determined that none of the participants felt their experiences 
with learning math in university were very effective. Table 2 identifies direct quotes from the 
participants that make up this theme. 
Table 2 
Qualitative Content Analysis of Teachers’ Experiences in Pre-Service Math Courses Summary 
Table by Sample Code and Key Quotes 
Theme Sample Code Key Quotes 
Ineffective teacher training 
 
 Ineffective “I honestly don’t think we did 
anything in that class. We were bad, 
like I think I talked to my 
neighbour the whole entire time or I 
was on my computer doing 
homework to be honest.  It was 
games. That was all we did.” 
  “I had no strategies.” 
  “the university, in the program, 
they should be teaching you how to 
teach math.  They didn’t do that.” 
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  “coming out of University… oh 
gosh… no. laugh. I was not 
prepared at all.” 
  “I was not trained at all how to 
teach math.” 
  Lack of comprehension “There was so much I didn’t 
understand, like I couldn’t 
understand what they were doing, 
what they were saying some of the 
times.” 
  “If it was primary math I could but 
some of it… we had to do some 
intermediate math and I just… I 
couldn’t understand it and I… I 
think I would just panic.” 
 
 The second theme that emerged from the interviews concerned the effectiveness of the 
math classes the participants took during their teacher training.  All of the participants expressed 
that the teacher training was ineffective in its approach. Some participants were not required to 
take a math course during teacher training.  Many of the participants extended this 
ineffectiveness to include the fact that their comprehension of the material did not improve as a 
result of taking the math class.   
 The overall effectiveness of the math classes offered was considered to be low, as 
illustrated by several of the participants’ comments. In this case, effectiveness described whether 
or not the participants felt they had learned strategies or instructional methods useful in teaching 
math. Mary expressed dissatisfaction with her experience: 
I honestly don’t think we did anything in that class. We were bad, like I think I talked to 
my neighbour the whole entire time or I was on my computer doing homework to be 
honest.  It was games. That was all we did. 
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Melissa related similar feelings about her math curriculum course, focusing on the pedagogical 
component. She said, “the university, in the program, they should be teaching you how to teach 
math.  They didn’t do that.”  Gayle was not required to take a math course at all, claiming she 
“was not trained at all how to teach math.” 
 The second sub-theme that emerged had to do with whether or not the participants’ 
increased their own comprehension of math skills during their teacher training.  Diane described 
her experience in her math class as being a series of lessons that introduced different strands of 
math.  As a student in the class, she would learn what the “strands” were, but not how to teach 
them, or even how to do the math herself.  The overall experience left her feeling confused; 
“There was so much I didn’t understand, like I couldn’t understand what they were doing, what 
they were saying some of the times.” 
 Similarly, Carla described the university math curriculum class she took in much the 
same way she described her elementary experience. “If it was primary math I could but some of 
it… we had to do some intermediate math and I just… I couldn’t understand it and I… I think I 
would just panic.” This statement, combined with others, leave no doubt that these elementary 
teachers received inadequate teacher training.  
Theme three: Elementary teachers often carry those negative experiences into their 
practice. 
Analysis of the interviews determined that all of the participants initially carried their 
negative impressions of math with them when they taught math.  Table 3 identifies direct quotes 
from the participants that support his belief. 
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Table 3 
Qualitative Content Analysis of Teachers’ Experiences Teaching Math Summary Table by 
Sample Code and Key Quotes  
Theme Sample code Key Quotes 
Elementary teachers often carry 
those negative experiences into 
their practice 
 
 Blocked it out “Some of us were horrible at it 
when we did do it, and had blocked 
it out ‘cause it was so traumatic.” 
  Blame “I didn’t know how to help anyone 
see it differently.  So, like a lot of 
teachers, I blamed the kids, I 
blamed the program and I blamed 
myself.   
  Fixed mindset “I never really enjoyed teaching 
math. Laugh. I liked language arts.” 
  Anxiety “I still go into anxiety mode when 
I’m asked to do math quickly.” 
  Just do it   “I didn’t know how to make math 
engaging because I didn’t feel like 
it was.  I was something we just had 
to get through.” 
  Lack of interest “I’m sure I did project to the kids 
that this was not something that was 
worth their time and energy.  I’m 
sure I gave off the idea that this is 
not as important as the other things 
we choose to spend our time on.  
This is not fun. This is not 
something we enjoy, it’s a “must 
do” and they believe us.” 
  Doubt “It’s hard for me as a teacher 
because I’m always questioning 
myself, like “what could you have 
done better?” 
  Not prepared “We basically did the work for each 
strand.  We didn’t learn how to 
teach math concepts, or what to do 
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if kids didn’t understand a concept 
the first time we taught it.” 
  Avoidance “I avoided math pro-d because I am 
terrified to sit there and look dumb.  
I was terrified that they were going 
to ask me to stand up in a group of 
people and I was going to have to 
admit that I can’t do 8+7 in my 
head.” 
 
 The final theme that emerged from the interviews, relating to the first research question, 
had to do with the participants’ experiences as new math teachers.  Every participant described 
their early practice as being very similar to those of the teachers they had when they were young.  
These practices were often the same ones that caused anxiety and trauma for the participants 
when they were young.  
 Carla recalled feeling defensive about her lack of strategies to teach math early on. “I 
didn’t know how to help anyone see it differently.  So, like a lot of teachers, I blamed the kids, I 
blamed the program and I blamed myself.” Diane had a similar experience when a student was 
unable to understand specific concepts. Her classes worked through each strand introducing a 
new concept each day. “We didn’t learn how to teach math concepts, or what to do if kids didn’t 
understand a concept the first time we taught it.”  This usually resulted in her moving on to the 
next concept, regardless of whether or not the students had mastered the concept before.   
Many of the participants expressed a lack of interest in teaching math.   Gayle, Carla, and 
Rachel described themselves as being “language arts” people, implying a mindset which believes 
that a person is either a “math person” or not.  This lack of interest in teaching math was also 
described by Melissa. She recalled: 
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I’m sure I did project to the kids that this was not something that was worth their time 
and energy.  I’m sure I gave off the idea that this is not as important as the other things 
we choose to spend our time on.  This is not fun. This is not something we enjoy, it’s a 
“must do” and they believed us. 
The tendency to stick to these more traditional teaching practices was made more 
difficult to break by the tenacious presence of math anxiety.  Mary explained that she avoided 
math professional development early in her career. “I avoided math pro-d because I am terrified 
to sit there and look dumb.  I was terrified that they were going to ask me to stand up in a group 
of people and I was going to have to admit that I can’t do 8+7 in my head.” 
These participants’ statements, indicated that the elementary teachers carried their early 
negative experiences into their practice.  
Research question 2: What training/education/experiences lead to a successful math 
teacher? 
Theme four: Change will need to come in the form of fun and understanding. 
Analysis of the interviews show that participants had positive experiences with math-
focused professional development that deviated from traditional math instruction. Table 4 
provides evidence of this in the form of direct quotes from the participants. 
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Table 4 
Qualitative Content Analysis of Factors that Improve Math Instruction Summary Table by 
Sample Code and Key Quotes 
Theme Sample Code Key Quotes 
Change will need to come in the 
form of fun and understanding  
 
 Strategies “the teacher gave different 
strategies…kind of like the way we 
are encouraged to teach now” 
  “Even though I didn’t like math, 
I knew it was a weakness for me 
so I tried to go to as much as 
possible” 
  Fun “It can be fun and it is fun, 
especially when you are like “Ah 
ha! I get this” 
  Different ways to practice “You always have to have 
something when you are 
practicing…something realistic and 
relevant to what you are going to 
do. Never just numbers on a sheet.” 
  Relevant “We don’t let kids know what these 
skills are attached to.  We don’t 
say, “Hey, you have this ability.  
Do you know what you can do with 
this?” We do that with other things. 
“You talk a lot, you could be an 
actor, a comedian. You are a good 
writer; you could be a journalist.” 
With math, we don’t sell it. You 
learn it and shelf it. 
  Ah ha! “I definitely geek out when I learn 
new things about teaching and 
learning math, but not necessarily 
about the math itself.  I guess I am a 
math person now.  Now that it’s 
fun”. 
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 There was one major theme emerged that was related to the second research question.  
This theme reflected what many of the participants felt was the most effective way for teachers 
to overcome their negative math experiences to become better math teachers.  The element of 
this theme involves fun.  Mary admitted that a change in attitude toward math, on the part of the 
teacher, can change the way students experience math.  “It can be fun and it is fun, especially 
when you are like “Ah ha! I get this”.  Diane expressed a similar change of attitude. “I definitely 
geek out when I learn new things about teaching and learning math, but not necessarily about the 
math itself.  I guess I am a math person now.  Now that it’s fun”. 
 The second element of this theme involves increased understanding of the concepts, for 
teachers and students. This increased understanding often comes from non-traditional approaches 
to learning math.  Carla began to increase her understanding of math when “the teacher gave 
different strategies…kind of like the way we are encouraged to teach now”.  Melissa suggested 
that math instruction be less abstract. She argued, “You always have to have something when 
you are practicing…something realistic and relevant to what you are going to do. Never just 
numbers on a sheet.” 
Rachel suggests another non-traditional method to improve math learning.  She advises 
that teachers make math relevant for students. 
We don’t let kids know what these skills are attached to.  We don’t say, “Hey, you have 
this ability.  Do you know what you can do with this?” We do that with other things. 
“You talk a lot, you could be an actor, a comedian. You are a good writer; you could be a 
journalist.” With math, we don’t sell it. You learn it and shelf it. 
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The participants’ statements, as described above, indicate that change in math 
experiences for teachers will come in the form of fun and understanding.  
Summary 
This research project explored the relationship between elementary school teachers’ 
experiences with math as students and their practice as non-specialized math teachers. Chapter 4 
presented the findings of this research in the form of four themes:  many elementary teachers had 
negative experiences with math as students, teacher training is ineffective, elementary teachers 
often carry those negative experiences into their practice, and change will need to come in the 
form of fun and understanding (we need what we always needed). These themes are based 
primarily on analysis of interview transcripts, and are supported by reviewed documents and 
observations throughout each building during the course of the study. 
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Chapter 5: Analysis and Discussion of Findings 
Introduction 
Chapter 5 reviews, analyzes, and discusses, in light of the relevant literature, the findings 
of this study. The chapter outlines implications of the findings for teachers, building-level 
administrators, and school district professional development planners. The chapter also illustrates 
the potential impact for students who struggle with mathematics, concluding with suggestions for 
further research. 
The results of the interview where analyzed using a thematic analysis, during which I 
identified key words and phrases that emerged in the interviews.  I then categorized these words 
and phrases into major themes:  
1. Many elementary teachers had negative experiences with math as students. 
2. Many elementary teachers received ineffective teacher training. 
3. Elementary teachers often carry those negative experiences into their practice. 
4. Change will need to come in the form of fun and understanding (We need what we 
always needed). 
In addition, once the themes were finalized, I presented the results in the form of four fictional 
stories that combined the thoughts, ideas and feelings of the six participants relating to each 
theme.  The themes listed above directly respond to and answer the research objective and 
research questions discussed in Chapter 1. This response and correlation will be examined in the 
following discussion.  
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Discussion 
Two fundamental questions framed this research: one, how does a teacher’s personal 
experience with math (as a student/in life) contribute to his/her instructional practices? and two, 
what training/education/experiences lead to a successful math teacher? 
These research questions were answered by themes that emerged from interview data, and 
reported in Chapter 4.  
This chapter discusses those themes relative to the overarching research questions of this 
study.  
 While this study revealed that many elementary teachers had negative experiences 
with math as students, the most unnerving trend this study uncovered was not that some people 
have negative experiences with math, but rather than not one participant had a positive 
experience-- not one participant.  In addition to this, each of the participants reported that they 
did not consider themselves to be a “math person”, identifying themselves as “language arts” 
people.  
The participants experienced a range of negativity toward math, from mild disinterest all 
the way to self-proclaimed anxiety. Beginning with the most extreme negative experiences, four 
of the participants used phrases such as “anxiety”, “hate”, and “traumatic” when describing their 
elementary experiences with math.   
Math anxiety is not a new concept in and of itself. People have been experiencing 
mathematics anxiety for centuries; “the verse “Multiplication is vexation ... and practice drives 
me mad” goes back at least to the sixteenth century” (Dowker, Sarkae, & Looi, 2016, p.2).  The 
correlation between math anxiety and confidence has seen some research, including that 
63 
 
conducted by Ahmed et al. (2012).  This study concluded that each characteristic influenced the 
other over time, but that the effect of confidence on anxiety was significantly greater than the 
effect of anxiety on confidence (Ahmed et al., 2012). This is important to this study because it 
confirms the possibility that the anxiety felt by the participants was influenced by the lack of 
confidence they felt toward math. It also indicates that with increased confidence, anxiety math 
learners may experience can be decreased.  
The two participants who did not self-identify as having math anxiety, reported that math 
was “boring” and “uninspiring”.  While these participants did relatively well in math in 
elementary school, they did not find it interesting.  They preferred the creativity they experienced 
in language arts, referring to engaging novel studies that introduced favorite works of literature 
and fascinating explorations into ancient civilizations.  These activities were perceived as being 
more valuable and appealing than the monotony of “desks in straight lines, endless textbook 
assignments, and silence”. 
One thing all six participants did agree on is that their dissatisfaction with their math 
experience began in the third or fourth grade, when they began the transition from primary 
(grades k-3) to intermediate education (grades 4-7).  Primary experiences in math did not seem to 
contribute negatively to the perception of math for any of the participants.  One participant 
described a memory of kindergarten math being fun.  “It wasn’t like work.  It wasn’t hard.”   
It quickly became clear that early intermediate math had a different story altogether.  
Two participants shared stories of specific, vivid and terrible memories of their early 
intermediate math experiences. The first shares teaching practices that probably contributed to 
the overall feeling of anxiety the participant described.   
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This is my first memory.  We sat down and we were handed a paper and I was in a 2-3 
split (class).  I started to fill it in.  I looked at it and I had no clue what the hell was on this 
paper.  I was like, “oh my God, I am seeing gibberish!” And I saw everyone else around 
me furiously scribbling stuff down and I thought “I don’t know how to do this!” And I 
didn’t see anyone ask for help so I asked to go to the bathroom and I pretended to throw 
up. 
It is not uncommon for students to be asked to fill out worksheets in a math class.  The struggle 
this participant experienced seems to center around the fact that the students were required to do 
a new task, a pencil to paper worksheet with no instruction concerning the math concepts 
themselves. 
The second story describes another practice historically utilized by math teachers: asking 
students to publicly answer math problems at the front board, without a chance to do any 
thinking or preparatory work.  
So my first memory of math would be grade 3, standing at the chalk board where the 
teacher had written probably 10 questions.  We all had to stand and answer the questions. 
We had to stand there until we had the answer. And I was left crying at the board because 
I couldn’t get it and everyone else go to sit down.  I had to stand there, in front of the 
whole class, with no idea how to answer the question. 
 
The negative experiences of the participants of this study, seem to be the direct result of 
the teaching practices used by their teachers, including timed drills, independent work, and 
repetitive practice on paper with no opportunities for deeper learning. Whether the participants 
experienced boredom with math or tears because of math, the ultimate result is a lack of real 
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understanding of math. Math is seen as a frightening, inflexible, boring task that is limited to 
step-by-step repetition, void of creativity or interpretation. 
These distorted perceptions are carried forward by perspective teachers. Ball (1988) 
confirms this trend, arguing that, “prospective teachers do not arrive at formal teacher education 
"empty-headed"; instead they bring with them a host of ideas and ways of thinking and feeling 
related to math and the teaching of math, drawn largely from their personal experiences of 
schooling”. These experiences, in turn, influence teachers’ practice.  The challenge becomes how 
to create transformation of teaching practice.  
A second significant research theme for practicing math teachers is the math instruction 
they received in the teacher training.  In fact, two of the participants were not required to take 
math a class for their Bachelor of Education degree.  The other four participants had inconsistent 
experiences with their math curriculum courses, ranging from the class being based on game-
play as practice, to a review of math strands.   
In all cases, there was very little evidence that the participants’ abilities to actually “do” 
math was taken into consideration.  None of the participants were required to demonstrate 
competencies in terms of content knowledge.  Further to this, the participants disclosed that their 
ability to do math, or not do math, did not seem to factor in to their overall grades in their math 
curriculum courses. Unfortunately, it is unrealistic to expect prospective teachers to learn to 
teach for mathematical proficiency without becoming proficient themselves (Hiebert, 2003; 
Burns, 2015; Swars, et al., 2016). As Ball, Thames, and Phelps (2008) described: 
Teachers need to know the material they teach; they must recognize when their students 
give wrong answers or when the textbook gives an inaccurate definition. When teachers 
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write on the board, they need to use terms and notation correctly. In short, they must be 
able to do the work that they assign their students (p. 399). 
Another glaring problem is the lack of pedagogical content knowledge the participants 
received from their math curriculum courses.  Pedagogical content knowledge is described as 
teachers’ interpretations and transformations of subject-matter knowledge in the context of 
facilitating student learning (Shulman, 1986). Teachers must anticipate what students are likely 
to think and what they will find confusing (Ball, Thames, & Phelps, 2008; Thames & Ball, 2010; 
Hill, Rowan, & Ball, 2005).  
One of major concerns voiced by the participants was that they would not be equipped to 
help students who did not learn a math concept the first time, or the “traditional way”. This 
concern is largely concurrent with Hill’s (2000) argument that: 
teacher education rarely offers students the opportunities, the challenge and the support to 
practice progressive teaching methods, experience the positive consequences and 
overcome the difficulties. Most training experiences are not sufficiently powerful to 
change entrenched attitudes and understandings about pedagogy (p. 37). 
This lack of exposure to progressive practices, along with anxiety and low confidence, helps to 
propagate the cycle of ineffective mathematics education.   
Ball, Lubienski and Mewborn (2001) argue that preservice teacher education typically 
has a weak effect on teachers’ knowledge and beliefs, stating, “whatever prospective teachers 
learn at the university tends to be “washed out” once they get to schools because their 
understanding of mathematics is the mathematics they will teach” (p. 437). This is important 
because it means that teacher training in mathematics in only effective if the teachers have an 
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understanding of the math in the first place.  Teachers cannot learn to teach something really 
well that they cannot do themselves.   
 The third theme in the study focussed on participants’ practice of teaching math in the 
same way that they learned it.  One participant admitted, “I’m embarrassed about the first ten 
years because it was all about the way I learned math.”  
 Many of the participants expressed the idea that they did not know there were alternatives 
to traditional methods of teaching math.  Most relied heavily on textbook teacher guides, 
worksheets and rigid timelines. These results are similar to those of Sutton and Krueger (2002), 
who determined: 
teachers with more limited content knowledge may depend too heavily on textbooks for 
explanation of mathematical principles.  This often results in controlled classroom 
environments in which students work individually at seatwork, with mathematics 
portrayed as a set of static facts and procedures (p.39).  
The obvious problem with this trend is that it most likely resulted in similar student experiences 
to those negative ones the participants had.  It also points to a need to examine not only teacher 
training but curriculum and the related teaching guides.  
 In addition, an inflexible, structured approach to teaching leaves little room for teachers 
to be responsive to learning needs.  As one teacher said, “If my kids weren’t getting it, I didn’t 
know what to do for them. I knew how to teach it this way.  I didn’t know how to help anyone 
see it differently.” Ball (1988) argues that this lack of confidence is important to acknowledge in 
exploring what prospective teachers bring with them to teaching math. The worry that they will 
not be able to answer students' questions often results in the, “hope that if they teach a lower 
grade, their lack of subject matter knowledge will not matter” (Ball, 1988, p.45). It is logical to 
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assume that negative personal experiences with math influence teachers to focus on elementary 
education. It is equally important to consider that the ultimate and tragic result of this inability to 
respond to the needs of the students often lead to failure being accepted result. 
The final theme of this study speaks directly to the types of training, education, and 
experiences that lead to being a successful math teacher. Professional development oriented 
towards mathematics education was attended by all participants.  This is significant because it 
indicates that even those participants who experience math anxiety continue to attend Pro-D 
opportunities that can improve their math practice.  One participant commented, “Even when I 
went to out-of-town pro-d I would often sign-up for math just because I knew it was not an area I 
was feeling good about.  
Participants also identified specific characteristics of professional development that 
helped them to improve their practice. The factor that participants described as being the most 
helpful was having access to other teachers who enjoy teaching math.  The participants 
appreciate time they are given to work with others and one participant suggested that teachers 
request, “extra time to work together, observe someone you want to learn from and invite people 
to come and help you. Open yourself up.” Furthermore, participants felt professional 
development opportunities are almost useless when they are not given the opportunity to practice 
and connect with others over a prolonged period of time.  
Participants identified some very specific preferences about the content of professional 
development. The first preference was on a constructivist approach to mathematics. This 
approach identifies learning as “the product of an interaction between what [children] are taught 
and what they bring to any learning situation” (Ball, 1988, p.40). One participant observed that 
these kinds of interactions concretize learning for children, allowing them to “touch and feel and 
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play around with manipulatives to show their understanding”.  Participants also found value in 
professional development opportunities that taught them strategies they could teach students, 
strategies that were alternatives to traditional step-by-step methods.  
Finally, most of the stories the participants told were focused in trauma and boredom, 
rather than effective learning.  When participants spoke about professional development that 
worked for them, they generally described events that helped them develop a growth mindset 
with reference to math.  These events included fun and improved self-image.  For example, after 
attending a particular math workshop, one of the participants described an event that was 
engaging and productive as “… fun! We played games and I thought, “I can do this! I’m going to 
use this tomorrow”.  That’s what we need to be doing!” This 
identification of ways to encourage and help teachers to make significant changes in their 
beliefs is very important because these beliefs will contribute to the success or failure of 
any changes made to their teaching practices that are consistent with the math curriculum 
reform. (Golafshani, 2013, p. 141) 
Limitations  
As anticipated, one of the major limitations of this study was the limited diversity in of 
the volunteer participants.  All of the participants were female and of Caucasian descent.  It is 
also likely that the experiences related to me by the participants were heavily influenced by 
gender biases held by themselves, their families, their teachers and society as a whole. It is 
possible that teachers of differing ethnic backgrounds would have had different experiences with 
math that would influence the results of the study. Both of these limitations stem from the fact 
that the number of participants for this study was relatively small and voluntary (not chosen).  
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A final limitation to this study is the assumption that high school, math-specialist teachers 
had different experiences in school than their elementary counterparts, thus leading to a 
specialization in math. This may not be the case.  
Considerations for Future Research  
The following considerations are offered for related research in the field of mathematics 
education in elementary schools. All of the following considerations are based on the limitations 
listed above.  
Research Consideration 1. 
A comparable study could be conducted that either includes both male and female 
elementary school math teachers, or focuses completely on male teachers.  If the results differ 
from the results of this study, gender-biases could have a stronger influence on math experience 
than hypothesized here.  
Research Consideration 2. 
Given the small sample size of this study, a larger group of participants could be 
interviewed to try to verify the results of this study.  
Research Consideration 3. 
Finally, further study could involve the experiences of high school, math specialists. It 
could be important to determine whether or not a positive experience with math would influence 
a teacher to specialize and therefore teach at a middle or high school, rather than an elementary 
school. 
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Considerations for Future Practice 
The problem with math education appears to be very cyclical, generational, and 
intertwined.  Teachers who have had negative experiences as math learners inadvertently provide 
similar learning experiences for their students.  Teachers base their teaching practices on those 
used by their own previous math teachers, often regardless of alternatives suggested in math 
curriculum courses taken during teacher training.  If the problem is indeed cyclical, where should 
the change occur?  There is more than one possible entry point for change: 
Future Practice Consideration 1. 
Preservice elementary teachers complete a math competencies assessment as prerequisite 
for Bachelor of Education programs. This research has shown that elementary school teachers 
are not always confident in their own abilities to actually “do” math, so it would be a mistake for 
universities and hiring school districts to assume competency in this area. Universities should 
have a required prerequisite assessment for Bachelor of Education programs, with upgrading 
possibilities for those future teachers who do not pass the assessment.  
Future Practice Consideration 2.  
If universities have a require a certain level of math competency in order for students to 
gain entrance to their education programs, it is recommended that they then offer math 
curriculum courses that offer opportunities to increase their pedagogical content and practice 
knowledge.  
Future Practice Consideration 3. 
Based on the results of this research, it is recommended that school district level 
professional development opportunities in Math include both local and invited math “experts” to 
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work with small groups of math teachers over a prolonged period of time.  These experts would 
observe lessons and provide support and feedback as well as team-teach with the classroom 
teacher in order to provide modelling opportunities. These mentor-teacher teams would plan 
lessons and units together as well as learn to assess student progress in a meaningful way.   
These “experts” are teachers who are enthusiastic about math and have access to 
strategies that help teachers learn to teach math in a way that allows for flexibility, creativity and 
deeper meaning.  Above all, professional development must be ongoing, allowing teachers to 
sustain momentum and continue to improve their practiced. 
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Chapter Six – Case Scenarios 
Introduction 
I was struck by the similarities in the stories told by my participants. I was especially 
impacted by the negative stories about their experiences as children and adult learners in school.  
This lead me to develop four case scenarios, based on the four themes that arose during the 
analysis of the participants’ narratives.  These scenarios represent the combined experiences the 
participants described to me while they shared their stories.  
The following case scenarios can be used to help teachers unpack their own histories with 
mathematics.  I believe that many elementary school teachers will identify with these stories.  In 
discovering the commonalities between their experiences and those of others, it is possible that 
teachers will be better able to face their own challenges in this area.  
Research Questions One 
Theme One. 
The following story entitled Jenny represents the analysis of the participants’ combined 
experiences in intermediate (grade 4-7) elementary math classes.  Direct quotes have been taken 
from Table 1 and other details have been used from the transcribed interviews, as appropriate.  
Jenny. 
Lots of kids her age liked recess, but not Jenny.  For Jenny, recess meant that time was 
running out.  Recess started the fifteen-minute countdown to the worst subject in school: math.  
Every day at recess, a cluster of butterflies gathered in her stomach and they would stay until 
Mrs. Watson let them close their math textbooks for the day.   
Jenny did not always hate math.  She could remember doing stations when she was in 
primary.  Stations were fun!  Kids got to move around the room, making patterns, playing games, 
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having fun.  No one ever really called the station activities “math”, but they were, and they were 
great! 
This year, math was totally different.  First of all, it was boring.  Kids sat in rows, 
listening and watching as Mrs. Watson did an example on the white board.  It was the same thing 
every day! Mrs. Watson would do an example on the board; the kids would watch.  Mrs. Watson 
would assign practice from the textbook; the kids would work quietly until the bell rang.   
Second of all, it was hard. Most of the time, Jenny had no idea what was going on in 
math.  She would watch Mrs. Watson and think, “Why did she do that?” or “I thought this was 
division! Why was there multiplying and subtracting in division?” 
Mrs. Watson did not really seem to like math either.  Usually Mrs. Watson was funny and 
energetic, but in math class she was…dull.  She hardly spoke.  She never smiled.  It really felt 
like math was not something that was worth their time and energy.  
Mrs. Watson’s lack of enthusiasm made Jenny feel like maybe she didn’t think math was 
as important as the other things they chose to spend their time on.  Mrs. Watson was right. Math 
was not fun. It was not something people enjoy. It’s a “must do”, a chore. Not like language arts! 
Jenny was always a language arts person. In language arts, Mrs. Watson always had 
amazing activities planned!  Last week, Mrs. Watson read a picture book to the class.  It was a 
lot like the times their primary teachers read stories but this book was about a little girl who was 
going to go to Residential School.  None of the kids in the class knew what that meant, so Mrs. 
Watson showed them a video clip about Residential Schools. After the video, the kids were 
broken up into small groups so they could discuss what they learned.   
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The whole lesson was awesome because they learned something totally new about 
something that really happened.  And it was awful too, because the kids in the class could really 
connect with the way the kids felt when they were taken away from their families.  And everyone 
was encouraged to ask questions.  Questions were okay, because no one really knew the answers, 
so one question lead to thinking and the thinking lead to another question.  They were really 
involved in the activity.   
Jason shared with the class that his grandfather went to residential school.  He said he 
didn’t really know a lot about what happened to his grandfather there but sometimes, when his 
grandfather talked about it, he would start to cry and have to leave the room.  When Jason shared 
this with his class, there was barely a dry eye in the room.  That was ok though, because the kids 
were all experiencing the sadness together.   
The day they learned about the Residential Schools was not the first time Jenny had cried 
at school.  Sometimes, in math class, when Jenny felt really frustrated and dumb, little tears 
would build up in the corner of her eyes.  She figured out that if you blink really quickly and 
look up at the ceiling, you could usually stop the tears before they fell.  On one occasion, when 
the tears wouldn’t stop, Jenny pretended to throw up to get out of class. She had to actually make 
puking sounds to make the kid who was sent with her believe that it was real.  
One day, about a week after the Residential School lesson, the class was learning about 
long division with decimals.  Dividing was never something Jenny was very good at.  To be 
honest, it was always something she was terrible at.  It always took her so long to get started 
because she would have to work through the negative self-talk first.  
 “You don’t know how to do this”. 
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“You are going to look like an idiot”.  
“You aren’t a math person”.   
Once she was done berating herself, she would have to look through her notebook to find 
the steps to solving long-division.  The notes were a life-line for Jenny. She had absolutely no 
confidence that she could do the work without them.   
When Mrs. Watson walked up to the board Jenny was pretty sure the other students could 
hear her heart pounding. The question Mrs. Watson wrote on the board example was an 
impossible:  52.5 ÷ 5.  Jenny’s hand shook a little when she wrote the equation in her notebook 
and she thought “I have no clue what is even on this paper!”   
Jenny had no idea how she was supposed to tell the difference between the “when to 
multiply” and “when to subtract” parts of dividing.  
 “You don’t know how to do this.”   
“You are going to look like an idiot.”  
“You aren’t a math person.”  
 “It’s okay,” she thought.  “I don’t get it now, but I will once I’ve had a chance to practice.”  
With this fortifying thought, Jenny copied the next question into her notebook.   
 When Mrs. Watson returned to her desk, Jenny made sure she didn’t make eye contact 
with her.  She knew many of the other kids had begun their practice work but she just quietly in 
her seat, not knowing where to start. Jenny thought about asking for help, but it was difficult to 
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muster up the courage to do so when she didn’t see anyone else ask for help. She glanced over 
her notes one last time before she gathered up all her courage and hesitantly raised her hand. 
“Mrs. Watson, Jenny has her hand up.” Ann was kind of a tattle tale.  Jenny wasn’t 
surprised that Ann noticed her hand was up before anyone else did.  Jenny wasn’t surprised that 
Ann felt the need to draw everyone’s attention to her either.  
 Mrs. Watson’s eyes swung to meet Jenny’s. “What can I help you with Jenny?”  
Everything else seemed to fade away; the sounds of papers shuffling, the buzz of the overhead 
light fixtures.  
Jenny took a deep breath but when the words, “I don’t know how to do this,” came out, 
there was barely enough air to force the words through her lips.  Her voice was flat. Her 
shoulders were slumped. Jenny blinked rapidly and looked up at the ceiling.    
“Jenny, did you copy the notes down correctly?” 
Jenny responded in a small voice, “Yes.”  
“Then start with the first step.  This is really very easy, Jenny. You haven’t even tried.” Jenny 
could feel Mrs. Watson’s disappointment radiating across the room. “Try first, then if you still 
can’t answer it, I will come and help you”.   
Jenny blinked quickly again and closed her eyes.  She would not ask another question 
today.   
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Theme Two. 
The following story entitled Carla represents the analysis of the participants’ combined 
experiences in their university level B.Ed math classes.  Direct quotes have been taken from 
Table 2 and other details have been used from the transcribed interviews, as appropriate.  
Carla. 
It’s funny how some things never go the way they are supposed to.  Carla always wanted 
to be a teacher.  She worked with her school counsellor in high school to ensure that she took the 
classes that would be good prerequisites for a Bachelor of Arts degree.   
She made sure she took courses during her B.A. that would be good prerequisites for a 
Bachelor of Education degree.  She never really thought about the fact that she would someday 
have to teach math.  She certainly had never spent much time thinking about the fact that she 
would have to take a math class in her B.Ed. program.   
When Carla found out she was going to have to take a math course she panicked! Math 
was never something Carla was very good at.  To be honest, it was always something she was 
terrible at.  She did okay in primary grades, but by the time she was in intermediate, math was a 
disaster.  She would watch her teachers and think, “Why did she do that?” or, “I thought this was 
division! Why was there multiplying and subtracting in division?”  
Her high school experience was a joke.  She knew she was kind of pushed along. In grade 
10 she was a 50 percent student and then by grade 11 she failed her math class.  She only passed 
the class the second time she took it because her teacher felt sorry for her. At the end of the 
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semester he said to her, “Are you sure you need this class?” Carla confirmed that she did need it 
and miraculously, she passed with 50 percent.  
In hindsight, Carla could see large gaps in her learning presenting themselves as early as 
grade 8. Shouldn’t her teachers have realized she needed help? It was clear to Carla, even then, 
but because she was a “nice girl” she was able to get by without drawing too much attention.  
Walking into her “university” math class on that first day felt like facing the firing squad. 
If they were learning primary math, she felt confident she could do it. If they had to do some 
intermediate math she did not understand she was pretty sure she would panic. Carla knew there 
was no way her new teacher was going to give her a “pity pass” the way her high school teacher 
had. She reluctantly sat down beside a girl she knew from another class, familiar words ringing 
through her head: 
“You don’t know how to do this”. 
“You are going to look like an idiot”.  
“You aren’t a math person”.   
Surprisingly, this math class was totally different from any other that she had ever taken.  
First of all, they did not take any notes.  The instructor would project a learning outcome onto the 
screen at the front of the room and then she would teach the class a game that would work with 
that outcome.  
At first, Carla was thrilled!  She could play games all day!  This was a math class she 
could pass!  Carla played counting games. She played place value games.  She played addition, 
subtraction, multiplication and division games.  Day after day, Carla played game after game. 
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Eventually, the novelty wore off and Carla began to question the effectiveness of these classes. It 
was the same thing every day!  When were they going to learn how to teach math?   
Even after learning so many fun games, Carla had no idea about how to introduce a new 
concept in math.  She wondered how teachers knew which order to teach the different concept in.  
Did it matter? She wondered how she was supposed to know the steps that most math concepts 
seemed to require.  What would she do if the students did not understand the steps? The games 
they played did not answer any of these questions for Carla.  
The second difference was that the math class wasn’t difficult. Most of the time, Carla 
had no idea what was going on in math.  She expected that. She just wasn’t a math person. So 
shouldn’t she be struggling through this course?  After all, if she didn’t know how to do the math 
in the first place, shouldn’t it be difficult for her to learn to teach it?   
Fortunately, the instructor did really seem to like math.  She was funny and energetic, and 
she made math seem fun.  She made math feel like it was something that was worth their time 
and energy. What Carla could not see, however, was how students would learn to do the math 
they were using the games to practice.  And how would the games link the math to the real 
world?  
Despite the instructor’s enthusiasm, Carla quickly became bored with her math class. 
Eventually, even the most studious of the people in the class found it difficult to stay on task. 
Often Carla and the other students would quietly talk about their weekend or their families.  On a 
good day, Carla could “secretly” work on her computer, completing assignments for her other 
classes.  She especially liked working on assignments for her language arts curriculum class.  
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Carla was always a language arts person. In her language arts class, Carla learned many 
practical ways she could help students develop reading and writing skills.  The instructor was 
especially good at showing them ways to help students develop skills in the context of “Big 
Idea” units.   
Last week, her language arts instructor read a picture book to the class.  It was interesting 
to see an adult read a picture book to a group of other adults, but it worked! Everyone was 
engaged! This book was about a little girl who was going to go to Residential School.   
Very few of the people in her class knew very much about residential schools, and so the 
instructor showed the class how to incorporate video clips and discussion to help deepen student 
learning. After watching a video describing a child’s experience being taken from his mother, the 
students broke up into small groups so they could discuss what they learned.   
The whole lesson was awesome because they learned something totally new about 
something that really happened.  And it was awful too, because many of the people in the class 
had kids and could really connect with the way the parents felt when their children were taken 
away from their families.  And everyone was encouraged to ask questions.  Questions were okay, 
because no one really knew the answers, so one question lead to thinking and the thinking lead to 
another question.  They were really involved in the activity.   
Thinking about the Residential School lesson from their language arts class, Carla felt 
dissatisfied with her math class.  Shouldn’t they be learning how to teach math?  They didn’t do 
that. Maybe they could go through and make a curriculum map about everything that is covered 
from kindergarten to grade seven. Maybe they could discuss the big ideas and make some kind 
of succession plan from one grade to the other.   
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That day, when the instructor walked up to the board, Carla was pretty sure the students 
could hear her heart pounding. She wanted to ask the instructor to talk about strategies to help 
students learn. She wanted to address the fact that not everyone in the class could even do all the 
math in the elementary curriculum. But again, she heard those familiar words ringing through her 
head: 
 “You don’t know how to do this.”   
“You are going to look like an idiot.”  
“You aren’t a math person.”  
 When the instructor turned to face the class, Carla made sure she didn’t make eye contact 
with her.  She knew many of the other students were working on other projects but she just sat 
quietly in her seat, not knowing what she should do. She thought about asking someone else in 
the class for help, but it was difficult to muster up the courage to do so when no one else seemed 
to be concerned. 
Carla took a deep breath and turned her computer on.  Her friend Sarah completed her 
teacher training at another University 10 years ago, and she didn’t have to take a math class at 
all. Maybe it really wasn’t a big deal.  After all, she knew how to read the learning outcomes and 
most textbooks came with teachers’ guides.  And she had an arsenal of games kids could play to 
practice their skills.  
  Carla’s attention swung from the projector screen at the front of the class to the screen of 
her laptop. She would not ask any questions today.   
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Theme Three. 
The following story entitled Gayle represents the analysis of the participants’ combined 
experiences in as new math teachers in elementary schools.  Direct quotes have been taken from 
Table 3 and other details have been used from the transcribed interviews, as appropriate.  
Gayle. 
It’s funny how some things never go the way they are supposed to.  Every night, Gayle 
spent hours going over her math lesson plan for the next day.  Most nights, she would have to 
teach herself how to do the math first, then she would spend at least an hour trying to figure out 
what examples to use with the class.  Thank goodness for the textbook’s teachers’ guide.  If she 
didn’t have that, it would take her even longer to plan for math.  But it did not matter how much 
planning she did, the lesson never went the way it was supposed to.  
That day was the perfect example of how things could go wrong. That day, they were 
working on long division with decimals.  Even when Gayle was doing her year-plan months 
before, she got a little panicky about the thought of teaching dividing with decimals. It was never 
something she was good at in school.  To be honest, it was always something she was terrible at.   
In school, it always took her so long to get started because she would have to work 
through the negative self-talk first.  
 “You don’t know how to do this.” 
“You are going to look like an idiot.”  
“You aren’t a math person.”   
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Once she was done berating herself, she would have to look through her notebook to find 
the steps to solving long-division.  The notes were a life-line for Gayle when she was in school. 
She had absolutely no confidence that she could do the work without them.   
The steps to division never really made sense to Gayle.  Why was there multiplying and 
subtracting in division? How are you supposed to be able to tell which number goes under the 
box and which number goes outside of the box?  How were you supposed to know where to put 
the decimal in the answer? To be honest, she was not sure she understood any of it even now.  
She was starting to think she wasn’t meant to be a math teacher.  One course that reviewed the 
strands in math did not seem to be enough for her.  
Today was the second lesson in their long division unit.  They had started dividing with 
decimals the day before.  When Gayle walked up to the board she was pretty sure the students 
could hear her heart pounding.  
“You don’t know how to do this.”   
“You are going to look like an idiot.”  
“You aren’t a math person.”  
At one point, she couldn’t remember if she put deodorant on that morning. She thought 
with despair, “Oh my god! I’m sweating like a pig.”  
The format for the lesson was actually pretty simple. It was the same format she used for 
every math lesson.  It was the same format every teacher she ever knew had used for math 
lessons.  Gayle would do an example on the board; the students would watch.  Gayle would write 
an example on the board; the students would try it on their own.  Gayle would assign practice 
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from the textbook; the students would work quietly until the bell rang.  Unfortunately, it never 
worked out that way.    
The question she chose for the board example was an easy one:  52.5 ÷ 5.  She purposely 
picked these numbers because she knew which number went inside the box and knew where the 
decimal would be in the answer.  Gayle’s hand shook a little when she wrote the equation on the 
board.   
She wasn’t surprised when she stuttered a bit at the beginning. 
“You don’t know how to do this.” 
 She was pleasantly startled when she got the “when to multiply” and “when to subtract” 
parts in the right order. 
“You are going to look like an idiot.” 
 She was devastated when she turned around and she could see the blank looks on the 
faces of her students. 
 “You aren’t a math person.”  
“It’s okay,” she thought.  “They don’t get it now, but they will once they’ve had a chance to 
practice.”  With this fortifying thought, Gayle wrote the next question on the board: 63.6 ÷ 6.   
 While she returned to her desk, Gayle made sure she didn’t make eye contact with any of 
the students in the class.  She knew many of them had begun their practice work, just as surely as 
she knew that a few of them where sitting quietly in their seats, not knowing where to start. 
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Gayle could identify with their hesitation; she’d felt the same way when she was their ages. She 
felt the same way now.  
“You don’t know how to do this.”   
“You are going to look like an idiot.”  
“You aren’t a math person.”  
“Mrs. Watson, Jenny has her hand up.” Ann was always very helpful, without actually being 
helpful.  
 Gayle’s eyes swung to meet Jenny’s.  Jenny was a great kid.  She came to school every 
day.  She was nice to everyone.  She loved reading and writing in language arts class.  Last 
week, Jenny showed some really strong leadership skills while working in a discussion group.  
She made sure everyone was given the chance to contribute their questions about and reactions 
to the story they read about Residential Schools.  
 Gayle wanted Jenny to feel the same confidence and passion about math that she did 
about almost everything else.  How could she help someone feel something that she could not 
feel herself? That was part of the problem, Gayle was a language arts person, too. She loved 
teaching reading. She loved teaching writing. She loved art.  She was not a math person. 
“What can I help you with Jenny?”  Everything else seemed to fade away; the sounds of 
papers shuffling, the buzz of the overhead light fixtures.  Gayle held her breath, waiting for 
Jenny to respond, knowing that unless Jenny wanted to go to the bathroom the only help she 
could offer Jenny would be to go over the steps again. 
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The truth of that matter was that although Gayle was capable of doing the math herself, 
she didn’t know how to help anyone see it differently.  She had never seen math taught any other 
way. She had seen sites on Pinterest that talked about different “strategies”, but she did not really 
understand what they could be.  Math was math and there was only one “right” answer and one 
“right” way to get that answer. Wasn’t it?  
“I don’t know how to do this.” There it was.  Jenny’s voice was flat. Her shoulders were 
slumped. Jenny looked up at the ceiling and blinked three times, rapidly.   
Gayle took a deep breath, her eyes squinting slightly as she frantically tried to grasp onto 
any thread of a thought of a solution. How else could she explain to Jenny how to approach the 
question? Practice!  Practice would help Jenny get better at dividing! 
 “Jenny, did you copy the notes down correctly?” 
A small voice responded, “Yes.” 
“Then start with the first step.  This is really very easy, Jenny. You haven’t even tried.” A gust of 
air followed this accusation. “Try first, then if you still can’t answer it, I will come and help 
you.”   
Watching Jenny’s face, Gayle had a horrific thought. Had she defaulted to the one 
strategy that would ensure there would be no more questions today?  Had she inadvertently 
blamed Jenny for not understanding the same math she struggled with herself? Gayle knew 
Jenny would not ask another question today.   
Gayle felt terrible. Questions she could not answer were bad enough.  But what bothered 
her more than having completely failed to help Jenny learn to divide decimals was she had been 
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completely successful in damaging Jenny’s self-confidence.  And Gayle knew better than anyone 
the mantra that was running through Jenny’s head: 
“You don’t know how to do this.”  
“You are going to look like an idiot.”  
“You aren’t a math person.”   
Gayle’s shoulders slumped as she scanned the rest of the room, her confidence as low as 
Jenny’s. She worried that the other students, the students who were able to follow the step, 
would not leave the room completely unaffected.  She worried that the message she projected to 
the kids was that math was not something that was worth their time and energy.  Did her lack of 
enthusiasm give off the idea that math is not as important as the other things they chose to spend 
their time on?  Did she make it seem like math is not fun? It’s not something people enjoy? Did 
they believe her?  
Research Question Two 
Theme Four. 
The following story entitled Mary represents the analysis of the participants’ combined 
experiences at various math professional development events.  Direct quotes have been taken 
from Table 4 and other details have been used from the transcribed interviews, as appropriate.  
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Mary. 
Lots of teachers she knew liked math pro-d, but not Mary.  For Mary, attending math  
pro-d threatened to risk exposing her secret: she wasn’t good at math and she didn’t really like it 
very much.   
Mary did not always hate math. She did okay in primary grades, but by the time she was 
in intermediate, math was a disaster. Her high school experience was a joke. She knew she had 
been pushed along because she had been an agreeable student who did her best.   
Mary did much better in her university level, math pedagogy math class, but she did not 
really learn anything more about math.  Walking into her “university” math class on her first day 
felt like facing the firing squad, but over time, she went from being terrified to being 
disinterested.  By the time she had graduated with her B.Ed, Mary felt that she would be able to 
teach math to elementary students, especially if she focused on primary grades.  
Over time, Mary began to realize that following the same simple format for each lesson 
would not be enough.  She knew that there had to be more to learning math than the boring 
repetitiveness of worksheet after worksheet, text-book page after text-book page; that she too had 
experienced as a student.  The problem was she didn’t know how to see math differently than the 
traditional way she had be “taught”.   
Mary had never seen math taught any other way. She had seen sites on Pinterest that 
talked about different “strategies”, but she did not really understand what they could be.  Math 
was math and there was only one “right” answer and one “right” way to get that answer. Wasn’t 
there?  
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Last week, Mary’s colleague Carol signed them both up for today’s math pro-d event 
without consulting with her.  Mary’s immediate reaction was to try to avoid attending, but Carol 
confided to Mary that even though she (Carol) didn’t like math, she knew it was a weakness for 
herself so she tried to go to as much as possible.  For that reason, Carol would really appreciate it 
if Mary would join her; for moral support. 
 Deep in her heart, Mary knew it was time for her to take the first steps toward improving 
the way she taught math, too. She decided to attend, and even felt really good about the 
decision… right up until she got to the parking lot of the school that was hosting the event.   
Mary reluctantly trudged across the lot and drew a deep breath before she pulled the large 
front doors open. Her hands shook a little when she reached out to pull a chair out from an empty 
table.  Glancing around as she took her seat, Mary made sure she didn’t make eye contact with 
anyone else in the room.  She knew many of the other teachers but she sat quietly in her seat, not 
wanting to draw attention to herself. 
An unkind thought flittered through her mind: 
“You don’t know how to do this”. 
“You are going to look like an idiot”.  
“You aren’t a math person”.   
Finally, Carol arrived in a flurry of handouts and loose scarf ends, “I hear this workshop 
is going to be totally different! Apparently, we are going to be doing some math, but using 
different strategies and benchmarks.” 
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Carol’s source was right!  This math class was totally different from any other that she 
had ever taken.  First of all, it wasn’t boring!  The presenter made the material and presentation 
really fun, and she showed them how to use game play in conjunction with simple and specific 
benchmarks to assess student progress and stalling points.  Mary was pleasantly surprised when 
she heard her inner voice say, “I’m going to use this! I’m going to use this tomorrow!” 
The work they did was challenging, but she was never made to feel rushed or put on the 
spot. Part of Mary’s previous reluctance to attend math pro-d was the fear that she would be put 
on the spot or asked a question like “what would your answer be?” This decades old fear that had 
made her feel sick to her stomach in the past, had faded away. This time, she was given a longer 
processing time for math and she was encouraged to discuss her thoughts, but never put on the 
spot to do so.  
“Maybe you could learn how to do this.”   
“Maybe you won’t look like an idiot.”  
“Maybe you could be a math person.”  
 The second difference was that the abstract nature of traditional math was all but 
illuminated. For each activity, different toys and manipulatives were introduced and they were 
encouraged to explore with these new tools.  After the exploration, they discussed at their tables 
the value of each as well as how they should be used in order for them to be effective.   
During one such discussion, Carol said, “I’m starting to think students should always 
have something to work with when they are practicing; something realistic and relevant to what 
they are going to do. Never just numbers on a sheet.”  
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Mary responded, “I think we can go even further. We don’t let kids know what these 
skills are attached to.  We don’t say, “Hey, you have this ability.  Do you know what you can do 
with this?” We do that with other things. We say things like, “You talk a lot; you could be an 
actor, a comedian. You are a good writer; you could be a journalist.” With math, we don’t sell it. 
They learn it and shelf it.” 
In that moment, Mary knew her teaching practice would never be the same again.   
 That day, Mary learned more about teaching math than she ever had before.  Mary 
realized she would need support as she developed as a math teacher; more than just one isolated 
positive experience. She was thrilled and relieved when the teachers at her table made a plan to 
meet regularly to discuss ideas and challenges they face as math teachers.  They each committed 
to using one of the strategies they had learned that day and agreed that they would share the 
results during their next meeting.   
 As she walked back through the parking lot with Carol at the end of the day, Mary said, 
“I definitely geeked-out in there today. I finally learned new things about teaching and learning 
math. It was fun!” 
 Mary heard a new voice this time: 
“Maybe you do know how to do this.”   
“Maybe you aren’t going to look like an idiot.”  
“Maybe you are a math person.”  
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Appendix A 
Research and Interview Questions 
Research Questions. 
1- How does a teacher’s personal experience with math (as a student/in life) contribute to his/her instructional 
practices? 
2- What training/education/experiences lead to a successful math teacher? 
Interview Questions. Participants will answer the following interview questions: 
1- Briefly describe your teaching experience up to the present time.   
2- What is the first memory you have about learning/using math? 
Was this experience at school?  
3- How was math part of your life at home, with your parents and family? 
4- Describe the learning environment (from your point of view) in the majority of the math classes you had as 
a student. 
5- What kinds of activities and assignments do you remember doing in math? Did you use a textbook? Did 
you ever use things like base 10 blocks or algebra tiles? 
6- Describe if and when you ever felt like "a math person” throughout your schooling.  
7- Did this feeling ever change? 
8- When you envisioned yourself as a teacher, how did you feel about teaching math? 
9- What was your undergrad math curriculum class like? 
10- Do you feel that you were sufficiently trained in the teaching of mathematics to be an effective math 
teacher? 
11- How do you feel about teaching math now? 
12- What does an average math lessons look like in your class (in terms of instruction, practice, evidence of 
learning, etc.)? 
13- How do you measure success in your math class? 
14- What kinds of math professional development do you participate in or are you interested in?   
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Appendix B 
Letter of Consent 
What is the purpose of this research? 
You have been invited to participate in a study that will eventually contribute to a 
Master of Education thesis. The research is being carried out by Shannon Daines 
under the supervision of Dr. Margo Greenwood and Dr. Tina Fraser, through the 
University of Northern British Columbia.   
The purpose of this study is to determine the effects of teachers’ personal 
experience with mathematics on the way they teach math. I will explore the events 
that lead to an overall fixed or growth mindset toward math, and how that mindset 
affects the perceptions of math as a teacher. Many classroom teachers are ill 
prepared to teach mathematics: many do not have concept knowledge or 
pedagogical concept knowledge.  
Why were you chosen?  
The purpose of this interview is to provide me (Shannon Daines) with information 
about mathematics education in a way that is safe for both the participants and me.  
You are being asked to participate because you meet the criteria of being an 
elementary math teacher in School District 57.  
What will you have to do to participate in this study? 
You will be asked a series of questions (approximately 10-15) about your experience 
as a math student and a math educator.  The interview will last from 30 to 60 
minutes.  During the interview, our conversation will be audio-recorded, but the 
recording will be kept in a secure location and your name will be protected by the 
use of a coding system.   
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How will this study be of benefit to you?  
This research project will not benefit you directly, but you will be in the position to 
help future students become more engaged and successful in their mathematics 
education.  The results of this study will be used to determine if there is a 
relationship between the way a person learns and experiences math and the way 
they teach math.   
What are the risks of participating in this study? 
Because of the population size of elementary schools in Prince George, it is possible 
for a colleague recognize you, your circumstances, or ideas.  Complete 
confidentiality cannot be ensured as the results of the study may be widely 
disseminated.  One risk of participating in this study is that colleagues could learn 
about your experiences and attitudes about math and this could affect your working 
relationship.  These colleagues might have differing perspectives and ideas about 
math and these differences could cause conflict in your work place.  
If you experience emotional distress during any point of the research process, you 
are encouraged to discontinue your participation and all documentation will be 
destroyed.  Also, school district members have access to counselling at Walmsley 
and Associates, and emotional distress can be addressed privately with their trained 
staff.  
 
How will you be protected? 
In order to ensure that you are comfortable with the outcome, you will be shown the 
transcription of the interview (I will type out your responses word-for-word) and you 
will be allowed to read the results before I analyse them. When the interview is 
being transcribed, I will use a code number instead of your name and omit any 
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personal information.  In addition, I will allow you to read the results of my general 
analysis of the interview, before it is submitted to my supervisors.  You may 
withdraw from this research at any time during the process if you feel 
uncomfortable or unhappy with the progress and any documentation will be 
destroyed. 
The audio recording and written transcripts will be kept under lock-and-key, using a 
password protected computer and a locked cabinet, in a locked room, at my home.  
The data will be stored here for the duration of the study and destroyed once I have 
completed the defense of the research. During the study, I will have access to the 
audio recording and the results of the interview, and so will my research supervisor 
and co-supervisor. Audio files will be deleted and paper documents will be 
shredded once the study has been completed.   
 
What will happen with the results? 
Once the interview is over, I will transcribe the information and I will code the 
information (look for common themes and ideas) from which I will make a final 
reflection and analysis.  Once I have made this final reflection/analysis of results, I 
will again allow you to read the outcome.  After this final confirmation step, I will 
submit study to the university, where it will be assessed and possibly published as a 
thesis.   
Will you have to answer all questions and do everything you are asked to do? 
If I ask you questions that you do not want to answer, you can feel safe in telling me 
you do not want to answers those questions.  If I ask you to do things you do not 
want to do, you can feel safe telling me that you do not want to do them. I will not 
pressure you to participate in a way that makes you uncomfortable.  
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Who will know that you are in the study? 
The things you say and any information I write about you will not have your name 
with it, so no one will be able to identify your answers or the things that you did, 
with certainty. However, as mentioned above, there is no way to ensure complete 
confidentiality, as Prince George is a relatively small district.  
Do you have any questions? 
You can ask questions at any time during the study.  Here is the telephone number 
and email address where you can reach my supervisors. 
Margo Greenwood at 250‐960‐5239 or greenwom@unbc.ca  
Tina Fraser at 250-960-5714 or tina.fraser@unbc.ca  
If you have any further concerns or complaints, contact the Research Ethics Board 
(REB) at UNBC, at 250‐960‐6735 or reb@unbc.ca. 
IF YOU AGREE TO PARTICIPATE IN THE STUDY, SIGN YOUR NAME ON THE 
LINE BELOW: 
name, printed:  ___________________________ 
date: ___________________________________ 
signature:  _______________________________ 
 
Support Services 
Walmsley and Associates - (250)564-1000 
PGDTA – (250)562-7214 
 
My contact information Shannon Daines 250-613-7833     or      daines@unbc.ca 
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Appendix D – Digital Poster 
 
Elementary Math Teacher Volunteers 
Needed for Master’s Thesis Research 
 
 
 
 
 
 
 
You may be eligible to participate if you:  
 are a professional elementary math teacher/ TTOC working for School 
District 57 
 have experienced professional development opportunities for math 
 are interested in sharing your experiences with mathematics (as a teacher 
and as a student) 
 
For more information, please contact: 
Shannon Daines 
UNBC MEd student 
daines@unbc.ca  or 250-562-5384 
*this study has the consent of School District 57 
 
How does an elementary teacher’s personal experience 
with math (as a student/in life) contribute to his/her 
instructional practices? 
What training/education/experiences lead to a successful 
math teacher? 
